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ENGINEERS REPORT IN FAVOR OF LOCK CANAL. 

In the course of his message to Congress accom- 
panying the report of the engineers who inspected the 
Panama Canal with President-elect Taft, President 
Roosevelt hit the nail squarely on the head when he 
stated that any criticism on the present lock plan "is 
merely an attack on the policy of building any canal 
at all." 

The President's statement is literally true, for the 
experience already gained in building the very much 
less costly lock canal proves that the cost of a sea- 
level canal would he prohibitive. The estimate of the 
Taft Board of Engineers places the total cost of the 
lock canal at $360,000,000. Some of this increased cost 
is due to improvements and enlargements of the origi- 
nal plan, and much of it to the steadily increasing 
cost of labor and material. To complete the canal at 
sea level would take, we believe, nearly twice as long 
as to complete it on the present plan. It is likely 
that the cost of labor and material will continue to in- 
crease as the years go by; and the greater length of 
time, coupled with this ever-increasing labor and ma- 
terials expense, would bring the cost of the sea-level 
type up to at least $500,000,000. It is an open secret 
that the compelling motive in the construction of this 
work is the possibility of an acute crisis in the world 
politics of the Pacific Ocean and the Far East. So 
swiftly do matters move in this present age, that an 
international crisis of the first magnitude might easily 
have, arrived and passed, long before the ten years 
necessary to complete a sea-level canal had gone by. 

Furthermore, a sea-level canal carrying a bottom 
width of only 200 feet for the greater part of its 
length, would be impossible of safe navigation by the 
ships of the future, which, ma,ny of them, will be not 
less than 900 feet in length by 110 feet in beam. This 
would leave but 40 feet of clearance between the ship 
and the side of the canal; and should a vessel of this 
length take a sudden sheer in the four or five knot 
current which would prevail at certain times, due to 
the 10 feet difference of level of the oceans at each 
end of the canal, she would be into the bank before 
she could be controlled. The lock canal will have but 
4% miles of narrow channel (a sea-level canal would 
have 40 miles), and for 20 to 30 miles of its length, 
the ships will be traveling in channels from 500 to 
1,000 feet wide and from 45 to 75 feet deep. Because 
of the higher speed possible in the deeper channels, 
it will take less time to traverse the lock canal. 

The report of the engineers, all of whom are spe- 
cialist of high reputation in hydraulic work, is a 
unanimous and unusually strong indorsement of the 
present lock canal in every feature of its construction. 
Indeed, the report goes so far as to state that greater 
caution has been exercised than is strictly necessary, 
and it suggests lowering the crest of the dam by 20 
feet, or from 50 to 30 feet above the level of the water 
against the dam. The engineers also favor increasing 
the minimum width at the bottom of the canal for 
a distance of 4.7 miles through the Culebra cut. In 
the opinion of the Board, "the work is well organized 
and_ is being energetically conducted," and they "see no 
reason why the canal should not be completed by 
January 1st, 1915." 

DOTJBLE-SIDE-DOOR TRAINS ON THE SUBWAY. 

The Public Service Commission and the traveling 
public are to be congratulated on the success attend- 
ing tlie use of the double-side-door, experimental train, 
which has been put in service on the New York Sub- 



way. The change, which was made on a regular eight- 
car express train made up of standard equipment, 
consists in placing at each end of the car an additional 
door, located about one door's width from the existing 
platform door. The new door is operated by pneu- 
matic power, and, when opened, slides into a pocket 
between itself and the adjoining end door. The extra 
doors are used by the outgoing passengers, and the 
old doors by those that board the train. The object 
of the arrangement is twofold: first, to double the 
total area of doorway entrances, and secondly, to se- 
cure a free circulation by separating the streams of 
outgoing and incoming passengers. 

The placing of this train in service is one of several 
changes ordered by the Public Service Commission on 
the advice of its consulting engineer, Mr. Bion J. 
Arnold, for the purpose of accelerating the movement 
of trains, and thereby increasing the carrying capacity 
of the system. With the existing cars, all the outgoing 
passengers must leave the car before the incoming 
passengers are admitted. With the new cars, the dis- 
charging and receiving of passengers goes on simul- 
taneously. This, of course, means a considerable sav- 
ing of time; and Mr. Arnold estimates that it will 
result in increasing the carrying capacity of the whole 
Subway by twelve per cent. As the Subway has car- 
ried on holidays as many as 800,000 passengers in a 
single day, this would mean an increased carrying ca- 
pacity of nearly 100,000 people. The total cost of 
changing all the cars of the road would be about 
$1,000,000 — a very reasonable outlay for such a large 
increase in capacity. 

Unfortunately, the Interborough Company fails to 
regard the proposed improvement in this light; and 
the early days of the operation of the trial train seem 
to have been marked by no little friction between the 
company's officials and the expert of the Public Ser- 
vice Commission who was placed in charge of the 
train. The company has raised varions objections, 
claiming that the guards are unable to see the new 
doors, a difficulty which could easily be met by having 
special platform attendants to assist in their opening 
and closing at the proper moment. The company also 
seems to consider that it would be better to use both 
doors for incoming and outgoing passengers, instead 
of segregating the passengers in the manner recom- 
mended by the Commission. These, however, are ques- 
tions of mere detail of operation. The fact remains 
that on this experimental train the total exit and en- 
trance area has been doubled; the movement of pas- 
sengers greatly accelerated; and the time of station 
stops cut in half. "Where there's a will there's a 
way." The Public Service Commission and the New 
York traveling public have found the way, and it will 
be to the interest of the operating company to do 
everything in its power to promote an improvement 
of such obvious necessity and importance. 

CONSOLIDATION OF THE NAVAL BUREAUS. 

The recent attack upon our navy was made along 
two lines; one aimed at the ships, the other at the 
organization of the yards at which the ships are built. 
The Scientific American, as far as it has engaged 
in this controversy, has hitherto directed its attention 
to the defense of our ships, as being the more impor- 
tant element of the controversy. To-day there is no 
doubt that the public at large, and its representatives 
in Congress, are satisfied that our ships are at least 
as good as any that float, and that in the building 
and manning of a navy we are abreast of the world. 

As regards the other question, that of naval admin- 
istration, we are with the critics in believing that it 
can be greatly improved by a consolidation of the 
several bureaus, but we are against them in their 
proposal that the administration of the bureaus as 
thus consolidated be placed under a board consisting 
exclusively of seagoing officers. We believe that the 
work of designing and equipping our ships should be 
under the exclusive control of staff officers, carefully 
trained for this highly specialized and very difficult 
work; and that in the preparation of the designs, the 
constructing staff should act in collaboration with 
the line or seagoing officers to the extent of asking 
for and carefully considering all suggestions — and 
there will be many of them; — based upon the experi- 
ences of these officers when in command of the ships. 

In looking through the literature that has appeared 
during the past few years upon the subject of con- 
solidation, we find that the most comprehensive, prac- 
tical, and convincing paper is one written by Naval 
Constructor T. G. Roberts in 1904, and published in 
the Proceedings of the United States Naval Institute 
of June, 1905. The present condition as outlined by 
Mr. Roberts is as follows: The work of the navy 
yards is done under seven separate bureaus, compris- 
ing the Departments of Construction and Repair, Steam 
Engineering, Equipment, Yards and Docks, Ordnance, 
Supplies and Accounts, and Medicine and Surgery. 
The Bureau of Navigation is represented by the com- 
mandant of the yard. This division of work is a 
development of the conditions that existed when war- 



ships were built of wood and propelled by sail power. 
But under the readjustment which followed the intro- 
duction of steel and steam into the navy, the bureaus 
became multiplied and overlapped; so that, to give a 
concrete instance, the Department of Steam Engineer- 
ing owns the steam pipes and pumps and engines be- 
longing to the Construction Department; while the 
Department of Equipment owns the dynamos and the 
dynamo foundations, if there are any, and the railing 
around them if it is attached to these foundations. 
Shipbuilding was originally made up of several pro- 
fessions; but to-day it has merged into a single profes- 
sion, and it not only includes the production of the 
whole ship, but it operates the shipbuilding plant, by 
which it controls the profit which forms the measure 
of efficiency in industrial administration. 

The remedy is the simplest business proposition of 
this country — consolidation. In a certain navy yard 
on the Atlantic coast, there are distributed among the 
various bureaus some seventy shops; thirty-two store- 
houses under separate roofs; fifty separate piles of 
materials, and thirteen coal sheds and bins under 
separate roofs. Included in the seventy shops there 
are six separate power plants; eight separate machine 
shops; five separate joiner shops, etc. Corresponding 
to this outfit are separate sets of foremen, clerks, and 
draftsmen in each department, aggregating seventy- 
five foremen, eight clerks, and thirty-six draftsmen. As 
a matter of fact, there is no necessity for more than 
one shop of each class and kind, as is proved by the 
practice of the private shipyards. 

The reorganization proposed by Mr. Roberts would 
combine the Bureaus of Construction and Repair, 
Steam Engineering, Equipment, and Yards and Docks, 
under the heading of a new bureau called the Bureau 
of Naval Construction. The Bureau of Ordnance 
should remain as now, excepting that its duties should 
end with the manufacture of ordnance and its ship- 
ment to the shipbuilding yard. The bureaus not af- 
fected by the consolidation would be those of Sup- 
plies and Accounts, and Medicine and Surgery. 

"The present necessity," says Mr. Roberts, "is the 
unification of navy yard industry so that it cannot 
duplicate itself, and so that naval industrial adminis- 
tration may operate in the full benefit of modern meth- 
ods as developed with such success in the private in- 
dustries of this country. All power plants, shops, heads 
of departments, assistants, draftsmen, clerks, etc., 
may be combined into one set of each class or kind. 
The result would effect a reduction of the number of 
buildings in use, the working forces, and the total cost 
of the establishment by an amount that would be 
startling to predict." 

The evils of the present system as depicted by this 
officer, after five years' consecutive experience of them 
at a particular yard, furnish most interesting reading. 
The unsystematic method of laying out new yard 
plants results in an enormous unnecessary expense, 
due to rehandling and long hauls of material; and a 
great source of loss lies in the lack of harmony which 
usually exists between heads of departments. One 
department owns a crane, a second department is 
using it, while a third department waits for it. A 
load of steel plates arrives at a yard, and is removed 
by one department; another department, which has 
the list of plates, retains it sometimes for a week or 
two. When the list arrives, a third department has 
to inspect them. The first department does not find it 
convenient to handle the plates until the broken crane 
of the fourth department is mended. At the end of 
some months the inspection is completed, and the 
contractor has lost several months' interest on his 
money. A drydock and its power plant belong to one 
department; the operation of the power plant belongs 
to a second department. Instances of this kind can 
be multiplied. 

Since the designing of a ship is purely a technical- 
constructive work, Mr. Roberts believes, and we heart- 
ily agree with him, that the various bureaus should, 
answer directly to the Secretary of the Navy. To 
interpose between the Secretary and the constructive 
staff a "general staff," composed purely of military 
administrators, whose education, training, and experi- 
ence has been almost entirely in the operation and 
control of the ships as built, would be a serious mis- 
take, and tend to reproduce, to some extent, the very 
evils which consolidation attempts to overcome. Since 
the Bureau of Construction, even under present condi- 
tions, controls one-half of the force and equipment of 
the navy yards, and under the consolidation, as here 
set forth, would control over four-fifths, it seems to us 
that if the consolidated bureaus are to be represented 
by a single head, answerable directly to the Secretary 
of the Navy, the officer selected should be the Chief 
Naval Constructor. 



That ballooning is more or less dangerous after all, 
has again been shown by the dashing of a balloon 
against some rocks, when the aeronauts were attempt- 
ing to land, which occurred in France on the 2nd in- 
stant, and as a result of which the two men were 
killed. 
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ENGINEERING. 

But few people appreciate how extensive and valu- 
able are the sources of natural fuel represented by 
the peat deposits of the United States. According to 
Prof. Charles A. Davis, who was in charge of the peat 
researches of the United States Geological Survey, the 
hogs and swamps of the United States contain nearly 
thirteen billion tons of peat, representing a value, 
exclusive of the by-products, of $38,000,000,000. 

By the opening of the new tunnel which the Dela- 
ware, Lackawanna & Western Railroad has been build- 
ing through Bergen Hill, N. J., for the last three 
years, a notable improvement has been made possible 
in the traffic conditions of that road. As the new 
tunnel, like the old adjoining tunnel, contains two 
tracks, the road will now have four tracks available 
to cope with the heavy traffic of the morning and 
evening rush hours, and the fine new terminal station 
can be utilized to its full capacity. 

Our naval forces in the Pacific are to be strength- 
ened by the early dispatch to San Francisco of the 
battleships "New Hampshire," of the "Connecticut" 
class, the battleships "Mississippi" and "Idaho," which 
may be called a smaller edition of the "New Hamp- 
shire," and the armored cruiser "Montana." This 
squadron will be followed at an early date by other 
battleships that are at present on the Atlantic coast, 
where, before another year has elapsed, our two first 
"Dreadnoughts," the "South Carolina" and "Michigan," 
should be in commission. 

Extensive tests are to be carried on at the Norfolk 
navy yard with a new system for cooling the maga- 
zines of our warships. After investigating various 
methods of magazine refrigeration, the navy has in- 
stalled a system on the battleship "Iowa," and the 
forthcoming tests will be for the purpose of determin- 
ing the best temperature at which to maintain the 
contents of the magazine, with a view to guarding 
them against such a disaster as occurred recently on 
the French battleship "Jena." If the results are satis- 
factory, the system will be installed on the sixteen 
battleships of the Atlantic fleet. 

In our last issue mention was made of the new 
14-inch gun being built for coast defense. The Navy 
Department is also building a 14-inch gun. The naval 
piece, however, will be of far greater weight and 
power than the army gun, the former being probably 
of not less than 2,800 foot-seconds velocity, as com- 
pared with the low velocity of 2,150 foot-seconds which 
has been adopted for the army gun, with a view to 
preventing erosion and increasing its useful life. High 
velocity, a flat trajectory, and large remaining energy 
at distant fighting ranges, are considered to be abso- 
lutely essential for an effective naval gun. If the 
14-inch piece is successful, it will probably be mounted 
on our next "Dreadnoughts" of 26,000 tons displace- 
ment. 

The company that built the Hudson River rapid- 
transit tunnels has asked permission to extend its 
two-track system from Thirty-third Street and Sixth 
Avenue to the Grand Central terminal on Forty-second 
Street. The opening of this short stretch of road will 
provide an important link in the movement of pas- 
senger traffic across New York city, between the New 
York Central and New Haven systems and the rail- 
roads which terminate in Jersey City. Passengers 
will proceed by a covered way from the Grand Cen- 
tral station to a new station below the present sub- 
way station at Forty-Second Street, where they will 
be able to take a train direct to the desired main-line 
terminal in New Jersey. 

The recent visit of the "Mauretania" to the dock- 
yard for cleaning and overhauling gave her builders 
the opportunity to stiffen her after-hull, and to ship 
a pair of four-bladed propellers in place of those 
which were lost on previous voyages. The im- 
provement when the ship left drydock was at 
once noticeable in the absence of vibration and 
the greatly improved speed of the ship. On her 
last voyage to the eastward, concluded in very heavy 
weather, she broke the record by steaming over the 
long course in 4 days, 20 hours, and 27 minutes, at 
an hourly average of 25.2 knots, both of which per- 
formances are records. A third record was placed 
to her credit on the second day out from New York, 
when she logged 605 knots in the 23 hours from noon 
to noon, which is equivalent to an hourly average of 
26.34 knots. On the return trip to the westward, dur- 
ing the first day out from Queenstown the ship covered 
671 nautical miles, which is equivalent to an hourly 
average of 26.84 knots for the 25 hours from noon to 
noon. This all-day run of the turbine ship, made as 
it was in the winter season, renders her a very likely 
candidate for the honor of becoming during the sum- 
mer months the first ship to cross the Atlantic at an 
average speed of 26 knots. On the second day out 
she covered 671 knots; on the third, 647 knots ; and 
on the fourth, 668 knots. The total time for the 
whole trip was 4 days, 17 hours, and 6 minutes, and 
the average hourly speed for the whole trip works out 
as 25.55 knots. 
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ELECTRICITY. 

The practice of renewing broken or exhausted fila- 
ments in incandescent electric lamps has grown to 
such an extent that manufacturers have found it 
necessary to take out patents for its prevention, both 
in order to maintain their sales and to prevent dam- 
age to their reputation by the insertion of inferior 
filaments in lamps bearing their trade mark. 

Oxybenzyl-methylenglycol-anhydride is the chemical 
name of a coal-tar product which is being used as an 
insulator. However, it goes by a trade name of bake- 
lite after the - inventor, Dr. L. H. Bakeland. It is 
stronger than hard rubber, withstands a higher degree 
of temperature, and is unaffected by most chemicals. 
It has been used for insulators and also to impregnate 
soft wood, causing the latter to become as hard as 
ebony. Generators and motors have been impregnated 
with the bakelite to protect the wiring. 

Some recent information regarding the working of 
the Stassano electric steel and iron process in Italy is 
given in an account which the inventor presented at 
the sixth international congress of applied chemistry 
held at Rome. He shows that the electric process for 
steel may be more economical than the use of coal. 
For coal, the consumption of energy of four horse- 
power-hours corresponds to 1 kilogramme (2.204 
pounds) of coal in the blast furnace. Using hydraulic 
power, when the price per horse-power-hour is 0.05 
franc (1 cent), we have a more economical rate than 
where coal is at 20 francs ($4) per ton. The newest 
Stassano furnace has three carbon electrodes which 
are cooled by water circulation, and the furnace is 
entirely protected against atmospheric influences, so 
that it contains only neutral gases. He can obtain 
with this furnace refined steel direct from the ore, 
and several analyses showed that this steel was of a 
good quality. 

The supersession of illuminating gas by electric 
light, which was at one time threatened, was effec- 
tively and, it appeared, to the satisfaction of the gas in- 
dustry, permanently prevented by the introduction of 
Welsbach or similar incandescent mantles. By their 
means brilliant lighting was effected at a cost per can- 
dle-power actually less than electricity, and in addi- 
tion the light from groups of incandescent gas man- 
tles was found to have a higher penetration of fog than 
that of single arc lamps of much- higher candle-power. 
Now, however, it would seem that the so-called "flam- 
ing arc" lamp has the latter fog-penetrating quality 
in a marked degree, and in addition costs only one 
cent per 1,000 candle-power hours, as compared with 
2.3 cents for Welsbach high-pressure gas lighting; so 
it would seem that gas lighting is again threatened at 
least with serious competition. The above figures are 
based on gas at 70 cents per 1,000 cubic feet and elec- 
tricity at 3 cents per B. T. U. 

An interesting type of lightning arrester in use in 
Italy is described in the current issue of the Electrical 
Journal. It consists of a series of metal plates, sup- 
ported over a tank, the latter being provided with an 
arrangement for squirting jets of water against the 
plates. These jets provide high-resistance paths for 
the current to the ground. They are used only during 
a lightning storm and the flow of water may be ad- 
justed so as to prevent too great a waste of current. 

The Boston Elevated Railroad is trying a device 
invented by the chief engineer of motive power and 
rolling stock which is adapted to prevent motormen 
from turning on the current too quickly when starting 
the car. At each end of the car there is a buzzer con- 
nected in a battery circuit and this circuit is closed 
by means of a solenoid, connected with the main 
circuit of the motors, when an excessive amount of 
current is turned on. The motorman is thus warned 
by the ring of the buzzer when he is not properly 
operating the controller. 

It will be remembered that the Illustration, one of 
the leading Paris weeklies, installed in its buildings 
a station for transmitting photographs over a wire, 
by Dr. Korn's system. Similar stations are estab- 
lished at London and Berlin. In a recent experiment 
between Berlin and Paris, instead of transmitting a 
photograph the instrument was adapted to be used for 
line drawings, and hence the picture was sent much 
more quickly and the details were clearer. The daily 
paper Le Matin published a drawing which was thus 
transmitted, showing the aeronaut Zippel mounted on 
his aeroplane. ~> The" picture published in the Matin 
is a photograph in which the principal lines have been 
drawn in "ink, but the shades and tints are also visi- 
ble. A halftone is used for the transmission, and it 
is rolled in cylinder form. The cylinder revolves and 
has a small contact wire passing over it so as to send 
the impulses of current. At the receiving end the 
usual apparatus is employed so as to give the im- 
pression' on the" cylinder covered with photographic 
film by means of a spot of light whose brightness de- 
pends upon the current. It took about ten minutes to 
send the above picture, while it would have taken 
eighteen hours for a photograph to be sent from Ber- 
lin by mail. 
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SCIENCE. 

Cornish miners of half a century ago sought for 
what are known as simple ores and threw aside the 
complex ones as refractory. In this way they found 
uranium ore and sent it to the smelters as "black 
copper" only to have it returned to them as rubbish, 
and so some 40,000 tons of ore containing perhaps 10 
per cent of pitchblende estimated to be worth $2,50 a 
pound has been found dumped at the head of the 
Wheal Trenwith mine near St. Ives. 

While most of us were busy recalling the life and 
death of Abraham Lincoln, the New York Academy of 
Science gathered at the American Museum of Natural 
History to commemorate the services of Charles Dar- 
win. A bronze bust of Darwin was unveiled and ad- 
dresses were made by John James Stevenson, professor 
of geology in New York University; Nathaniel Lord 
Britton, the director of the New York Botanical Gar- 
den, and Hermon Carey Bumpus, the director of the 
American Museum of Natural History. 

The Committee on Congestion of Population in New 
York has gathered all the necessary material for an 
exhibit on city planning. Material and data have been 
gathered to suggest methods for bettering the city's 
congested portions, and, more particularly, for safe- 
guarding portions of the city at present only threat- 
ened with the bad conditions in the older districts. 
The committee believes that its work, particularly the 
preventive side of it, is really national in scope, as 
many cities of not over 50,000 inhabitants are now 
struggling with congested conditions of population, 
factories, and offices. Broadly speaking, the lessons in 
city planning will be readapted from European cities 
to make them applicable to New York. The general 
idea is that of having certain classes of buildings re- 
stricted to certain neighborhoods. According to the 
Vienna city plan, factories have certain allotted quar- 
ters, in which tenements are not erected. Land in 
factory districts is necessarily of higher value than 
in residence sections, so that tenements erected on ■ 
factory land would have to be overcrowded to make 
them commercially profitable. 

As a result of a lecture delivered by Sir Frederick 
Treves, the eminent British surgeon, in which he 
illustrated some practical curative results attained by 
the use of radium, a British Radium Institute has 
been founded for carrying out research operations in 
connection with the application of radium to surgery. 
In the course of his lecture Sir Frederick Treves re- 
corded the specific cases in which an absolute cure had 
been effected. He stated that radium can cure every 
form of naevus; will eradicate the terrible port- wine 
stain, which is probably one of the greatest disfigure- 
ments with which one can be afflicted; and will rid 
the patient of the pigmented mole and hairy mole. 
A nsevus the size of a gooseberry on the top of the 
head was completely removed. In another case a girl 
suffering from a large angioma on her eyelid was rid 
of the malady by this means when four surgical opera- 
tions had failed. Possibly the most striking case was 
that of a young woman who had an angioma covering 
practically the whole of one side of the face. Re- 
peated operations proved abortive, but under the 
radium treatment success was soon achieved. These 
were all affections of the skin. To show that it is 
equally successful in other cases, a boy who had a 
fibrous angioma as large as a hen's egg on one arm 
had it completely dispersed in the course of four 
weeks. The successful disappearance of a solid mass 
of such size the surgeon described as marvelous. 

Monochromatic photographs of the sun have been 
made daily on Mount Wilson since October, 1905, with 
the Snow telescope and five-foot spectroheliograph. 
These record the phenomena of a region in the solar 
atmosphere higher than that previously explored, and 
reveal the existence of extensive vortices or cyclonic 
storms associated with sunspots. In general, the di- 
rection of rotation of the vortices is counter-clockwise 
in the northern hemisphere and clockwise in the south- 
ern, as in the case of terrestrial cyclones; but a few 
interesting exceptions, in which the direction of rota- 
tion was reversed, have been found. There can riow 
be little doubt that what we see in the telescope as a 
sun-spot is the mass of vapor, cooled somewhat below 
the temperature of the photosphere, which lies at the 
center of an invisible vortex. The discovery of these 
vortices suggested that the rapid revolution of elec- 
trically charged particles, emitted from carbon and 
other vapors at the high temperature of the sun, 
should produce a magnetic field in sun-spots. Tests 
made with- the 30-foot spectrograph of the tower tele- 
scope show all the characteristic phenomena of the 
Zeeman effect in the spot spectrum, and leave no doubt 
as to the existence of a magnetic field. Vortices rotat- 
ing in opposite directions show opposite polarities, 
the changes in the spectrum' and in the polarization 
phenomena being precisely similar to those of a lumi- 
nous source in a magnetic field when the current 
through the magnet is reversed. The results indicate 
that the magnetic field is produced by the revolution 
of negative corpuscles in the vortices. 
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A "PTJTTING-ON" TOOL. 

It has long been a joke among engineers and me- 
chanics that there were plenty of machines and tools 
for cutting oft metal as and where required, and that 
all they wanted was a tool to "put a piece on" wher- 
ever wanted. The recent developments of so-called 
autogenous welding make it seem that the putting-on 
tool has at last arrived. 

In the Scientific American of May 9th last year 
was described a method of cutting and welding metals 
by means of the oxyhydrogen blowpipe. The interest 
aroused by that article and the number of inquiries 
received led to investigation as to what America was 
doing in the same direction, the process above men- 
tioned being a German one, and to the discovery of 
methods which merit further description, not merely 
because they have been successfully developed in this 
country by the Davis-Bournonville Company, but be- 
cause they represent in several respects a consider- 
able advance over those formerly described. 

The German process was simply an application 
of the oxyhydrogen flame, which has been known for 
many years as the hottest obtainable, the combus- 
tion of a properly proportioned mixture of oxygen 
and hydrogen giving a temperature of about 4,000 
degrees Fahrenheit; the method now under review 
uses a mixture of oxygen and acetylene, by means 
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1. Monogram of the Scientific American and an attempt to "forge" 

the publisher's signature in half-inch boiler plate. 2. Alnmininm 

automobile cylinder with crack repaired by oxy- 

acetylene welding. 



of which a much higher temperature is obtained; and 
as the value of either method is dependent upon the 
obtaining locally of an extremely high temperature, 
it is obvious that the latter has the greater possibili- 
ties. There are other more technical reasons, which 
cannot be adequately described within the compass of 
the present article, favoring the oxyacetylene method 
principally considerations affecting the efficiency 
of the burner upon which the operation depends. 
The "torch" of the Davis-Bournonville Company 
consists of an upper tube carrying oxygen at a 
pressure varying from 5 to 25 pounds as required, 
leading into a mixing chamber into which is intro- 
duced a lower pipe carrying acetylene at a pressure 
of one pound. Into the mixing chamber may be 
screwed a variety of different nozzles having a 
lengthwise hole, in its passage through which the 
jet of high-pressure oxygen draws in the acetylene 
through radial holes around the sides of the noz- 
zle. The proportion of the area of the holes in 
the nozzle sufficiently regulates the proportionate 
mixture of the gases, but the latter may be fur- 
ther controlled by cocks upon either pipe. The 
acetylene pipe is also provided with an enlarged 
chamber filled with 
porous material, 
which prevents 
any danger of 
flash -back of the 
flame into the 
acetylene supply 
pipe, and also 
serves as a handle 
for the torch. 

The acetylene be- 
ing under pressure, 
however, the flame 
is not dependent 
upon injection for 
its acetylene sup- 
ply, and the torch 
as above described 
is all that is re- 
quired for welding. 
The two . pieces of 
metal to be welded, 
with no flux or spe- 
c i a 1 preparation 
whatsoever, are 
simply laid with 



Piece of 2-inch steel plate cut out with oxy- 
acetylene flame. 

the edges to be welded together, the jet of flame from 
the torch is passed along the joint, and the intensely 
high local temperature generated causes the metals to 
flow together, and the weld is complete. In most 
cases it is advisable to add a little of the same metal 
from a wire or stick carried in the other hand, and 
introduced momentarily into the flame, as required 
when it drips off, just as one drops sealing wax onto 
an envelope. 

In this way cast iron may be welded to cast iron, 

wrought iron, steel, brass, copper, aluminium even, 

and other metals, or any of them to 

another piece of the same or to each 

other. 

For cutting metals a third pipe is 
attached to the side of the torch, 
carrying oxygen at a higher pres- 
sure and provided with a separate 
cock and jet nozzle. After the metal 
to be cut has been sufficiently 
heated with the welding flame, the 
side jet of oxygen is turned on, and 
the added oxygen completely burns 
up the metal, the force of the blast 
carrying the disintegrated metal be- 
fore it; but so local is the applica- 
tion of the intense heat, that in cut- 
ting metal 2 inches thick, the cut is 
less than % inch wide, its sides are 
smooth, and the adjacent metal is 
not perceptibly injured by oxidation. 
For use in portable form the oxy- 
acetylene process has the great ad- 
vantage over the oxyhydrogen, that 
the acetylene has about five times 
the heating power in proportion to 
its volume, so that the quantity required to be car- 
ried is smaller. For permanent plant the Davis gen- 
erator, which is approved by the engineers of the 
National Board of Eire Underwriters, generates acety- 
lene up to 15 pounds pressure by the direct use of 
lump carbide, from which 5 to 15 per cent more gas 
is obtained than from the finely-crushed material. 



To illustrate the simplicity of the operation, the 
Scientific American representative, with no previous 
practice or experience, made a serviceable weld be- 
tween the longer edge of two pieces of wrought iron, 
1%, inch by 3 inches and % inch thick, with much 
less trouble than he has ever had in soldering a simi- 
lar joint in thin tin plate. The united pieces were 
then held in a vise by one edge, and the upper edge 
bent over nearly double with a hammer, no crack in 
the weld appearing, nor could any evidence of the 
joint be shown by file or hacksaw. Similar welds 
were made between two pieces of cast iron and be- 
tween cast iron and steel, the united pieces being 
broken by a blow, and breaking always in the original 
casting and not at the weld. 

The great variety of the applications of such a 
method is immediately obvious. Locomotive and other 
boiler tube sheets may be repaired when cracked 
without removal of the tubes; broken locomotive and 
car frames may be repaired without the stripping in 
the shops which causes delay so costly to transporta- 
tion companies, and the same applies to exterior and 
other repairs to steamships. 

Cracked cylinders and water jackets of automobile 
and other engines, reparable in no other way. may. 






1. Small welding torch. 2. Larger torch with 
oxygen tube added for cutting. 




Repairing a cracked trnck bolster, similar metal Cutting a 20-inch I-beam, the fine spray of burnt metal 

being fed from a rod. distinctly risible. 
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Top and side view of gear-wheel with broken 
teeth built up. 

be made as good as new, saving costly replacement. 
Tool steel of any desired quality or alloy may be 
added to common steel or wrought iron exactly where 
required in the manufacture of special tools or ma- 
chine parts. 

Perhaps the most striking use of the oxyacety- 
lene torch, however, is that which suggests the title 
of this article. Worn parts of machinery, broken 
teeth of gear wheels, or any missing piece of metal 
object may be built up of any metal required, and 
the making of "wasters" avoided in foundry prac- 
tice by the filling of blowholes and other defects in 
castings, not with a makeshift and often deceptive 
substitute, but with metal identical and homoge- 
neous with the rest. The writer saw repaired in 
a very short time an aluminium gear case, which 
arrived with a flange broken off and missing. This 
belonged to an imported automobile, and could be 
duplicated only in France at a cost of several hun- 
dred dollars and a delay of two or three weeks, 
much more expensive to the owner. The missing 
part was built up of aluminium, neither joint nor 
addition being weaker or in any way different from 
the body of the case, the added part machined as 

required, and the 
car in use with the 
repaired part in 
place after a lapse 
of only six days 
from the time of 
the breakage, in- 
cluding a journey 
across country by 
express of the bro- 
ken part occupying 
forty-eight hours 
each way. 

In the gear wheel 
illustrated above 
the rebuilt teeth re- 
quire only machin- 
ing to be as good 
as ever. Superflu- 
ous metal has been 
added for effect in 
one case, but the 
middle tooth, filed 
down to the former 
level, shows no 
trace of a joint. 
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THE EXPLORATION OF THE UPPER AIR BY MEANS OF 
BALLONS SONDES. 

BT S. P. PERGUSSON OP THE BLUE HILL METEOROLOGICAL OBSERVATORY 
STAPP. 

In his "History and Practice of Aeronautics," pub- 
lished in 1850, John Wise quotes the following para- 
graph from an unnamed author: 

"Much could be done, however, without great risk or 
material expense. Balloons from fifteen to thirty feet 
in diameter, and carrying registering thermometers 




An Assmann ballon sonde ready for ascension. 
Mr. Clayton holding balloon and basket. 

and barometers, might be capable of ascending alone to 
altitudes between eight and twelve miles. Dispatched 
from the centers of the great continent, they would 
not only determine the extreme gradations of cold, 
but indicate by their flight the direction of the regular 
and periodic winds which doubtless obtain in the high- 
est regions of the atmosphere." 

The above suggestion as to the use of balloons in 
meteorology, although written in the early days of 
balloons, was not fully realized until March 21, 1893, 
the date of epoch-making ascension of the balloon 
"L'Aerophile," conducted by Messrs. Hermite and Bes- 
angon of Paris. A very complete description of this 
experiment was published in L'Aerophile, Vol. 1, by 
W. de Ponvielle. 

Until the first ascension of "L'Aerophile" the high- 
est ascension on record was that of Glaisher and Cox- 



of the Assmann rubber balloons to heights of 20,000 
meters are not unusual, and in a few instances the 
enormous height of 25,000 meters has been exceeded. 

Experimenting with ballons sondes, as they were 
named by the French, is expensive, but was much more 
so at the beginning than at present. In order to 
reach a height where the atmosphere is one-half as 
dense as it is at sea level, a balloon should rise when 
half full of gas; to reach a point where the density of 
the air is one-fourth that at sea level, it should rise 
when one-fourth full. Therefore, to be able to reach 
very great heights, a balloon made of rigid materials, 
such as the silk, goldbeater's skin or paper employed 
in the earlier experiments, must be extremely light 
and of relatively large capacity, so that it may rise 
when only slightly inflated. . Of the materials named, 
goldbeater's skin is the best, and silk has been found 
satisfactory, but both are very costly, consequently the 
number of ascensions between 1893 and 1897 was not 
large. In 1898 Teisserenc de Bort devised a simple 
and inexpensive paper balloon, by means of which he 
was enabled to make ascensions several times weekly 
*or a number of years at a very moderate cost, the 
r; rter part of which was for labor and gas, the bal- 
ircrrj being nearly as large as those employed in 
"manned" ascensions. 

The most noteworthy improvement of the new 
method of sounding the air is the invention of Dr. 
Richard Assmann, director of the Royal Prussian 
Aeronautical Observatory. For the large balloons pre- 
viously employed, some of which contained 500 cubic 
meters of gas, Dr. Assmann in 1901 substituted a 
much smaller one made of sheet rubber, which, when 
filled with hydrogen and sealed, rises until it is ex- 
ploded by the internal expansion of the gas. The 
height at which rupture occurs depends almost wholly 
upon the quality of the rubber, but even under ordi- 
nary conditions the heights attained are much greater 
than can be reached by any other method. The bal- 
loons are made in several sizes, ranging from 1,200 to 
2,000 millimeters in diameter, and when fully inflated 
will lift a light parachute and meteorograph and still 
exert a surplus lift of from one-half to two kilo- 
grammes. The amount of gas required is insignificant 
— one to four cubic meters of hydrogen — and the en- 
tire work of making an ascension can be attended to 
by one man. The cost in Germany is about $12, $14, 
and $25 respectively for balloons 1,200, 1,500, and 2,000 
millimeters in diameter. Ordinarily, the balloons can- 
not be used a second time, for in addition to the rup- 
ture by internal pressure, the rubber is easily torn by 
bushes, etc., after the descent. In the Blue Hill experi- 
ments one out of every four balloons could be used 
again, but the rubber was usually more porous than 
J when new, and the heights reached were lower than 
those obtained by new balloons. Some of Dr. Ass- 
mann's balloons were provided with a valve, which 
;was opened by the expansion of the balloon when it 
reached a height of 8,000 meters. By this means the 



hours for one of rubber. Instruments of the ordinary 
observatory pattern are entirely too sluggish to record 
accurately the rapid changes of temperature, etc., ex- 
perienced during a high ascension of such brief dura 




Basket containing instrument elevated by ballons 
sondes. 




Baro-thermograph. A. Thermo- Baro-hygro-thermograph. 
metric element. B. Bourdon A. Thermometer screen, 
tube barometer. H. Hygrometer hair. 

Recording: apparatus employed in the Blue Hill 
experiments at St. Louis. 

tion, and modifications have been found necessary in 
order to secure the requisite sensitiveness. Since the 
beginning the instruments most used have been of the 
well-known Richard pattern, except that instead of the 
alcohol-filled Bourdon tube, there is employed a metal- 
lic thermometer composed of two thin strips, one brass 
and the other steel, soldered together in the form of a 
circle. On account of the difference in expansion of 
the two metals, changes of temperature cause changes 
in the curvature of the element, which are recorded 
upon the clock drum. The barometer for recording 
the height is usually of the Bourdon-tube pattern, 
which is more nearly constant in action than the mul- 
tiple-cell aneroid, though perhaps more liable to de- 
teriorate. In some instances attempts have been made 
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Courses of two ballons sondes liberated at Washington University, St. Louis. 

Small circles in the lines indicate times at which observations of altitude and azimuth were made. . Figures show 
minutes elapsing since the balloon left the ground. 



Card returned by finder of balloon sent up May 10th, 1906. 
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well in 1862. A height of 11,000 meters was claimed 
by Glaisher, but a careful analysis of his records indi- 
cates that the height probably did not exceed 9,000 
meters. Hence, except for the data obtained from 
measurements of the heights and velocities of clouds, 
the atmosphere at heights exceeding 3,000 to 4,000 
meters remained practically unexplored until within 
the past twelve years. At the present time, ascensions 



balloons could be used repeatedly, and the cost of ex- 
perimenting materially reduced. The superiority of 
the Assmann balloon, however, is in the excellent ven- 
tilation afforded the recording instrument. The rate 
of rise is rapid, from two to five meters a second, and 
is nearly uniform throughout the ascent. 

The duration of an ascension is generally less than 
six hours for a paper balloon, and less than three 



to record humidity by means of a hair hygrometer, but 
since this instrument is very sluggish at low tempera- 
tures, the records are only roughly approximate. De- 
spite the rapid rate of ascent and descent, • the heights 
recorded by most instruments are accurate within one 
per cent, and the temperatures within one degree Centi- 
grade, ascending or descending. The clack cylinders 
are made to rotate once in an hour, giving a time scale 
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of several millimeters a minute, so that readings can 
be made at least every 20 seconds during an ascension. 
There has been found no ink capable of withstanding 
the very low temperatures encountered in the upper 
air, and the ordinary ruled diagram cannot be used 
on these instruments. Instead there is employed a 
thin sheet of aluminium coated with lampblack, upon 
which the changes in pressure and temperature are 
traced by minute steel points secured to the recording 
styles. After the record is obtained, it is fixed by 
dipping the sheet into a solution of shellac. Since no 
ruled scales can be used, it is necessary to prepare for 
each instrument a separate calibration sheet or scale, 
upon which is marked the amount of displacement of 
each recording style when the instrument is subjected 
to definite changes of pressure, humidity, and tempera- 
ture, measured by means of standard instruments. The 
pressure scale extends throughout the entire range of 
barometric pressure, and the range of temperature is 
usually from 30 deg. above to 80 deg. below zero Centi- 
grade. This test or calibration is made to correspond 
as nearly as possible with the conditions experienced 
during an ascension, and in some instances the pres- 
sure and temperature are lowered or raised simultane- 
ously. It is necessary to repeat these tests occasional- 
ly, in order to detect changes in the condition of the 
instruments. The operation of reading or measuring 
the records, when it is done thoroughly, is a very tedi- 
ous one because of the very small values of the pres- 
sure scales. In some instances, at heights exceeding 
15,000 meters, a change of height of 1,000 meters is 
indicated by a movement of the barometric style of 
less than 0.2 millimeter; hence the need of extreme 
care in measurement. 

The outer. casings of some instruments are made of 
cork, which prevents them from sinking when they fall 
into water; also, in the newer instruments of Teis- 
serenc de Bort, the cases are of mica, so that every 
part may be inspected without opening them, f.nd the 
curiosity of the finder satisfied without unnecessary 
risk. 

The instruments are secured within a light wicker 
framework surrounded with large elastic hoops or 
buffers, which prevent injury as the balloon descends. 
About the sides of this basket is wrapped a strip of 
silvered paper, which serves to protect the thermometer 
from direct sunlight, and by reflecting the light, at- 
tract the notice of a possible finder. Also, to secure 
identification, there is attached a waterproof envelope 
bearing instructions to the finder to return the balloon 
and basket unopened, and receive a reward for his 
trouble. Inside the' envelope is a card on which are to 
be noted the time and place of descent, etc. The basket 
is suspended four or five meters below the balloon, 
the suspension cords being secured to a light cotton 
or silk parachute placed on top of the balloon. This 
parachute serves to retard the speed of descent after 
the balloon explodes. Sometimes, instead of a para- 
chute, a smaller balloon only slightly inflated is em- 
ployed, which does not explode, but after the descent 
floats a short distance above the basket, and thereby 
aids in its recovery. The total weight of the 1,500- 
millimeter balloon, recording instruments, basket and 
cotton parachute is about 2,450 grammes, or 2,200 
grammes if silk parachute is employed. The capacity 
of this balloon is three cubic meters of hydrogen, hav- 
ing a lift of 3,000 grammes, or an excess over the 
weight lifted of 600 to 800 grammes. These data refer 
to the Assmann balloon and the recording instruments 
of Teisserenc de Bort, but will apply fairly well to 
apparatus employed by others. 

In Europe, except England, more than 95 per cent 
of the ballons sondes liberated are returned; while in 
America, of 77 sent up at St. Louis, 71, or 92 per cent, 
have been found and returned. 

The use of the ballon sonde has become very exten- 
sive in Europe, and in many places it has largely 
superseded the manned balloon in meteorological 
studies. Also, since the organization of the Interna- 
tional Commission for Scientific Aeronautics, ascen- 
sions are being made, not only on predetermined days, 
but according to uniform methods. 

The experiments with ballons sonde® at St. Louis, 
the first of the kind undertaken in America, are due to 
the enterprise of Prof. A. L. Rotch, director of Blue 
Hill Observatory. In 1904 the Louisiana Purchase Ex- 
position made a large appropriation in aid of aeronau- 
tics, and of this the sum of $1,300 was expended by 
the Department of Liberal Arts in the purchase of 
equipment and in the routine expense of the first ex- 
periments, which were conducted by the staff of Blue 
Hill Observatory. The first ascension occurred on 
September 15th, 1904; three others were made during 
that month, and ten others during the 'ast days of the 
exposition in November. These were so successful 
that the work was continued in January, 1905, July, 
1905, May, 1906, October and November, 1907, the 
greater part of the cost being paid from grants ob- 
tained by Prof. Rotch from the Hodgkins Fund, held 
by the Smithsonian Institution. The details of th» 
work, including the management of the accessories 
and the discussion of the records, have been attended 



to by Mr. Clayton and myself. Since the close of the 
exposition the ascensions have been made at Wash- 
ington University, St. Louis, except in October, 1907, 
when they were conducted at the grounds of the Aero 
Club of St. Louis, the authorities of the university 
and the Aero Club having very kindly given all pos- 
sible assistance to the experimenters. 

The results of the St. Louis ascensions show that 
the velocity of the upper air currents is much greater 
in America than in Europe. Of the 71 balloons re- 
turned, the average distance traveled was 160 kilo- 




1KSTRUMENT N 



Record obtained May 10th, 1906. 

Balloon rose at 6:40 p. m. Greatest height at 8:21 p. m., or 16.500 meters 

in 101 minutes. At 8:58 p. m. it fell near Anna, 111., 102 miles from 

St. Louis, having traveled at 45 miles per hour. 

meters, or at an average rate of at least 15 meters a 
second. The greatest distance traveled was 450 kilo- 
meters, at a mean velocity of 46 meters a second. 
Since the velocity of the wind at the ground was rare- 
ly more than 10 meters a second, it follows that in 
the higher regions of the air velocities of 60 meters a 
second may be expected at times. The increase of velo- 
city with height is quite well illustrated in the plotted 
course of the balloons sent up on May 6th and 10th. 

Inversions of temperature (that is, an increase in- 
stead of a decrease of temperature with height) occur 
at all heights, but the great inversion or "isothermal 
stratum," found in Europe at heights of 10,000 to 
12,000 meters, also exists in the atmosphere over 
America. The height of this stratum apparently is 
greater in southern than in northern latitudes, but its 
vertical extent is unknown, since ascensions to heights 
of 25,000 meters have failed to reach an upper limit 
where the decrease of temperature again becomes nor- 
mal. This phenomenon is shown in the record of May 
10th, 1906, reproduced herewith and in the diagram 
showing vertical changes of temperature found on 
May 6th and 10th. 

A discussion of some of the data in their relations 
to movements of storms, etc., was published by Mr. 
Clayton in the Beitrage zur Physik der freien Atmos- 
phere in 1906, and the completed results of the entire 
work have been published with the other Blue Hill 
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investigations in the Annals of the Astronomical Ob- 
servatory of Harvard College. 

Heretofore no experiments with ballons sondes have 
been undertaken near the Atlantic coast, for the reason 
that, even if the ascensions were made far enough in- 
land to prevent loss of the equipment in the ocean, the 
probable loss, in the large areas covered by swamps, 
forests, and mountains in this region, would be much 
greater than in the region east of St. Louis. However, 
on May 7th and 8th, 1908, two ascensions were made 



at Pittsfield, Mass., by Prof. Rotch, director, and Mr. 
Clayton, meteorologist, of the Blue Hill Observatory, 
in order to test a method, proposed by Mr. Clayton, of 
limiting the duration of the ascensions, so that in all 
probability the instruments would fall before reaching 
the coast. This device consists of a mechanism con- 
trolled by a clock, whereby the balloon is released 
from the parachute at some predetermined time, the 
parachute and instrument falling to the earth before 
the balloon reaches its greatest height. By the use 
of two balloons it was expected that, with the result- 
ing increase of lift, a maximum height exceeding 5,000 
meters would be reached before the balloons drifted 
too far eastward. One balloon sent up on the 8th 
was found on the same day at Randolph Center, Vt., 
177 kilometers N. N. E. from Pittsfield, but the instru- 
ments have not yet been reported, and at the present 
time it is impossible to reach a- conclusion as to the 
practicability of the method or the suitability of the 
locality for experimenting. Further experiments are 
expected to yield more definite results. 

THE "REPUBLIC' DISASTER. 

To the Editor of the Scientific American: 

The writer, who is a constant reader of your paper, 
found your editorial "Lessons of the 'Republic' Dis- 
aster" very interesting and doubtless correct in its 
conclusions. At any rate the latter appear thus to a 
layman. He thinks, however, that you are not justi- 
fied in assuming that the "Republic" was built on 
specifications of the White Star Company and "there- 
fore represented the most approved methods of steam- 
ship construction." 

He acknowledges- the excellent reputation enjoyed 
by Harland & Wolff for marine work, but has no knowl- 
edge whether or not they build equally as well for one 
steamship company as another. One would suppose 
they would build according to specifications and charge 
accordingly. But the point he wishes to make is this: 
If not mistaken, the "Republic" (formerly the "Co- 
lumbus") the "Canopic," and "Romanic" were built for 
the Dominion Line, and were bought from the latter 
by the White Star Company five or six or more years 
ago. At the time they were built they were perhaps 
not in the same class as the White Star ships launched 
about that time. They seem to have been rather what 
might be termed combination craft, provided with 
relatively large cargo and steerage capacity and of 
moderate power and speed. Built for general business 
between Boston and Europe and outside the intense 
competition existing in the New York service, it seems 
reasonable to conclude that there was not as much 
required in the way of speed, comfort and cost as in 
the case of the New York lines. The change of name 
and ownership added little to their strength and 
seaworthiness in case of accident. 

W. G. Parsons. 
Cambridge, Mass., February 9th, 1909. 

Death of Earzm von Jerzmanowski. 

Herr Earzm J. von Jerzmanowski, who for many 
years lived in New York, where he was in the gas 
business, died on February 12th at Cracow, Austria. 

Herr von Jerzmanowski was well known in this 
city as the introducer of the water process of making 
illuminating gas, now almost universally used through- 
out the United States. 

After the Polish rebellion he had been exiled from 
Russian territory. He went to Paris and there took 
up scientific work under Prof, du Moty. His experi- 
ments carried him to the most advanced stages in the 
commercial application of natural and manufactured 
gas. 

Herr von Jerzmanowski was appointed a captain in 
the French army during the Franco-Prussian war. 
He was stationed at Paris. The title of Count had 
been conferred on his father by Napoleon Bonaparte 
and fell to him by birth. In 1889 he was honored 
with the Cross of St. Sylvester by the Pope. 

The Current Supplement. 

An illustrated description of the new railroad bridge 
at Vancouver opens the current Supplement, No. 1730. 
The extraordinary change that has taken place in 
recent years in the proportioning of screw propellers 
for turbine steamers is discussed from the engineer- 
ing standpoint. The question of the amount of heat 
in steam under various operating conditions, the quan- 
tity of this heat available for transformation into work 
and the various relations of this heat quantity which 
produce condensation and superheating and other 
equally important changes in the steam content are 
treated by Joseph H. Hart. In commemoration of the 
centenary of Darwin's birth, Prof. David Starr Jor- 
dan writes a popular article on "Darwinism, Fifty 
Years After." The Life History of the White Ant is 
authoritatively set forth by Prof. K. Escherich. Dr. 
Robert Fuerstenau writes instructively on the mechan- 
ism of the human brain. Arthur W. Ewell explains 
the thermal production of ozone. A third installment 
of the treatise on aeronautic motors appears. Other 
articles worthy of mention are entitled "Glass Brick: 
A New Building Material"; "The New Reducing 
Agents Employed in Metallurgy"; "Reaction Propellers 
for Aeroplanes"; "Recent Progress with the X-rays, ' 
and "Earthquake Forecasts." 
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IMPRESSIONS OF AMERICAN INVENTOES.— I. 
THOMAS A. EDISON. 

As an inventor, Edison's chief characteristic is his 
pertinacity. "Genius is two per cent inspiration and 
ninety-eight per cent perspiration," is an epigram of 
his, which has heen worn threadbare by much news- 
paper use, hut which contains the whole story of his 
intensely active career. Edison is a utilitarian to 
his finger tips. He never yet invented a machine 
that could not be employed in everyday life. Long 
ago he made a brief excursion into the field of aerial 
navigation, and although his experiments were full 
of promise, he abandoned the investigation, largely 
because there was no immediate prospect of applying 
the flying machine to the needs of this world. Even 
his conversation is that of a man whose interests are 
essentially practical. He would never ramble off, for 
example, into a metaphysical discussion on man's place 
in the universe. He is a glorified Yankee inventor, a 
mechanic of real genius who, by dint of rare patience 
and indomitable energy, has raised himself to an en- 
viable position among the most distinguished scientists 
of his time. Despite the exceedingly practical bent 
of his faculties, he is' a man of large ideas with a 
wonderful gift of what may be termed scientific pene- 
tration. Pew engineers and physicists can grasp with 
anything like his swiftness of perception the meaning 
of simple phenomena, often accidental in their origin. 
The phonograph, for example, which, although not his 
greatest invention, is probably the most marvelous in 
the eyes of the public, was suggested by experiments 
made with the telephone and automatic recording tele- 
graph. He was working on a machine provided with 
a disk of paper, similar to the present disk talking 
machine. On the traveling arm was a magnet which 
had an embossing point which embossed or indented 
dots and dashes on the paper, the platen having a 
grooved volute spiral on its surface. After recording 
Morse signals a contact point swept over the record, 
and the indentations gave movement to the make and 
break and reproduced the signals on another line. When 
run at high speed, it would give a humming sound. 
He knew from the telephone about the movements of 
the diaphragm, and had caused his voice to work a 
ratchet wheel and toy figure. Then he conceived the 
idea of indenting by the voice, and reproducing the 
sound by means of the indentations. The machine was 
made, but in cylinder form. Then he decided to make 
a talking machine — with what success every one knows. 
When the first operative machine was produced, he pack- 
ed up the instrument and came to the office of the Sci- 
entific American. Without ceremony he placed the ma- 
chine on the Editor's desk and turned the crank. The 
machine literally spoke for itself. "Good morning," it 
said. "How do you do? How do you like the phono- 
graph?" And thus the Editors of the Scientific 
American constituted the first public audience that 
ever listened to the phonograph. 

If ever an Edison invention was the product of un- 
flagging pertinacity it was the electric incandescent 
lamp. Strange to narrate, he began with the metallic 
filaments, which now threaten to supplant the carbon 
filament that he finally adopted. He abandoned the 
metallic filament, not because he failed to see its im- 
mense possibilities, but because the proper metals 
could not be obtained cheaply enough until a few 
years ago. Indeed, some of them were mere laboratory 
rarities when he commenced his epoch-making re- 
searches. Before he began, he studied everything 
that had been done before him, so that he could 
take ! up the work where his predecessors had 
ceased.' When he finally decided that the filament 
must be made of carbon, he began a search for 
the proper raw material which may well be con- 
sidered a quest for a scientific Holy Grail. Men were 
dispatched to all quarters of the globe to search 
for fibers having the requisite properties. One of 
these scientific crusaders ransacked the Amazon 
jungles and tasted no meat for a hundred and sixteen 
days'. The eighty varieties of bamboo and three thou- 
sand specimens of fibers brought back by these emis- 
saries' were tested in Edison's laboratory, and all but 
three or four rejected. Night after night he and his 
assistants slept in the laboratory with resistance- 
boxes for pillows and work benches and tables for beds. 
Food was passed in to them through the windows. 
Doggedness such as this was bound to bring success. 

The same story could be told of every one of the 
hundreds of inventions that Edison has patented, 
The method of procedure (an object lesson to every 
inventor) is always the same. He invariably begins 
his investigations by a thorough course of reading, 
fully conscious that he is not the first in the field and 
that he must know where others failed. After a 
thorough review of the subject he begins actual work 
— an expert, who carefully avoids covering ground 
which has already been explored and who begins 
where others abandoned investigation. Experiments 
are made by the hundred and thousand. Model after 
model is built. Failure succeeds failure, until further 
efforts seem hopeless. For all that more experiments 
are made, and more models built. At last an experi- 



ment is conducted or a model constructed that seems 
faintly encouraging. A less experienced inventor 
would be elated. Edison, however, regards the favor- 
able result with suspicion. Not until the partial suc- 
cess has been confirmed by many repetitions of the 
experiment is he convinced that something has been 
achieved. 

THE MONET VALUE OF EDISON'S INVENTIONS.* 

The activities of Mr. Edison have been of such great 
range, and his conquests in the domains of practical 
arts so extensive and varied, that it is somewhat diffi- 
cult to estimate with any satisfactory degree of accu- 
racy the money value of his inventions to the world. 

First of all, let us mention the incandescent electric 
light and systems of distribution of electric light, 
heat, and power, which may justly be considered as 
the crowning inventions of Mr. Edison's life. To-day 
there are in the United States more than 41,000,000 
of these lamps, connected to existing central sta- 
tion circuits, in active operation. At the present 
time there are over 5,000 central stations in this 
country for the distribution of electric current for 
light, heat, and power, with capital obligations amount- 
ing to not less than $1,000,000,000. Besides the above- 
named 41,000,000 incandescent lamps connected to 
their mains, there are about 500,000 arc lamps and 
150,000 motors, using 750,000 horse-power, besides 
countless fan motors and heating and cooking appli- 
ances. The gross earnings of these central stations 
approximate the sum of $225,000,000 yearly. 

In addition to central stations there are upward 
of 100,000 isolated or private plants in mills, factories, 
steamships, hotels, theaters, etc., owned by the per- 
sons or concerns who operate them. These plants 
represent an approximate investment of $500,000,000, 
and the connection of not less than 25,00Q,000 incan- 
descent lamps, or their equivalent. 

Then there are the factories where these incandes- 
cent lamps are made, about forty in number, repre- 
senting a total investment that may be approximated 
at $25,000,000. 

The reader will naturally be disposed to ask whether 
it is intended to claim that Mr. Edison has brought 
about all this magnificent and wonderful growth of the 
electric lighting art. The answer to this is decidedly 
in the negative, for the fact is that he laid the founda- 
tion and erected a building thereon, and in the natural 
progressive order of things other inventors of more or 
less fame have added a wing here and a story there 
until the resultant great structure has attained such 
magnificent proportions as to evoke the wonder and 
amazement of the beholder; but the old foundation 
and the fundamental building still remain to support 
the other parts. 

Edison was the first man to devise, construct, and 
operate from a central station a practicable, life-size 
electric railroad, which was capable of transporting 
and did transport passengers and freight at variable 
speeds over varying grades, and under complete con- 
trol of the operator. While Mr. Edison's original broad 
ideas are embodied in present practice, the perfection 
of the modern electric railway is also greatly due to 
the labors and inventions of a large number of other 
well-known inventors. 

The statistics of 1908 for American street and ele- 
vated railways show that within twenty-five years the 
electric railway industry has grown to embrace 38,812 
miles of track on streets and for elevated railways, 
operated under the ownership of 1,238 separate com- 
panies, whose total capitalization amounts to the enor- 
mous sum of $4,123,834,598 in 1908. In the equip- 
ments owned by such companies there are included 
68,636 electric cars and 17,568 trailers and others, 
making a total of 86,204 of such vehicles. These cars 
and equipments earned over $425,000,000 in 1907, in 
giving the public transportation, at a cost, including 
transfers, of a little over 3 cents per passenger, for 
whom a 15-mile ride would be possible. No cheaper 
transportation is given in the world. 

Some mention should also be made of the great 
electrical works of the country, in which the dynamos, 
motors, and other varied paraphernalia are made for 
electric lighting, electric railway and other purposes. 
The productions of the General Electric Company 
alone, as shown by average annual sales of over $50,- 
000,000, are of themselves a colossal item, but they 
do not comprise the total of the country's manufac- 
tures in these lines, which amount to five times as 
much again. 

To Alexander Graham Bell is due the broad idea 
of transmission of speech by means of an electrical 
circuit. Mr. Edison invented and brought out the car- 
bon transmitter, which is universally acknowledged to 
have been the needed device that made the telephone 
a commercial possibility, and has since led to its phe- 
nomenally rapid adoption and world-wide use. His 
inventions may be found in every one of the 7,000,000 
telephones employed in the country at the present day. 
On a conservative estimate at this writing the invest- 

* Abstracted from the forthcoming ** Life of Edison," by Frank L. 
Dyer and T. Commerford Martin. Copyright, 1908, by Harper & Bros, 



ment has been not less than $800,000,000 in now exist- 
ing telephone systems, and no fewer than 10,500,000,000 
talks over the lines during the year 1908. These fig- 
ures relate only to telephone systems, and do not in- 
clude any details regarding the great manufacturing 
establishments engaged in the construction of tele- 
phone apparatus, of which there is an annual produc- 
tion amounting to at least $15,000,000 per annum. 

There is no way in which any definite computation 
can be made of the value of Mr. Edison's contribu- 
tions in the art of telegraphy except, perhaps, in the 
case of his quadruplex telegraph, through which alone 
it is estimated that there has been saved from $15,- 
000,000 to $20,000,000 in the cost of line construction 
in this country. 

At Orange, N. J., may be found the National Phono- 
graph Company, the Edison Business Phonograph Com- 
pany, the Edison Phonograph Works, the Edison 
Manufacturing Company, the Edison Storage Battery 
Company, and the Bates Manufacturing Company. The 
importance of these industries will be apparent when 
it is stated that there* are upward of 3,600 people em- 
ployed, and an annual payroll of about $2,250,000. 

There have been upward of 1,310,000 phonographs 
sold during the last twenty years, with and for which 
there have been made and sold no less than 97,845,000 
records of a musical or other character. Phonographic 
records are now being manufactured at Orange at the 
rate of 75,000 a day, the annual scle of phonographs 
and records being approximately $7,000,000, including 
business phonographs. The figures given represent 
only about one-half of the entire business of the coun- 
try in phonographs, records, cylinders, and supplies. 

Taking next his inventions that pertain to "moving 
pictures," we find that from the inception of the mov- 
ing-picture business to the present time Edison has 
made upward of 13,100 projecting machines and many 
million feet of film carrying small photographs of mov- 
ing objects. Although the moving-picture business is 
still in its youth, it calls for the annual production of 
thousands of machines and many million feet of films 
in Mr. Edison's shops, having a sale value of not less 
than $750,000. The annual product of the Edison Man- 
ufacturing Company in this line is only a fractional 
part of the total that is absorbed by the 10,000 or so 
moving-picture theaters and exhibitions which are in 
operation in the United States at the present time, 
and which represent an investment of some $40,000,000. 
Licensees under Edison patents in this country alone 
produce upward of 60,000,000 feet of films, containing 
more than a billion and a half separate photographs. 

In making a somewhat radical change of subject, 
from moving pictures to cement, we find ourselves in a 
field in which Mr. Edison has made a most decided im- 
pression. His corporation in five years has grown to 
be the fourth largest producer in the United States, 
with a still increasing capacity. His plant, which occu- 
pies 40 acres, represents an approximate investment 
of $4,000,000 in quarries, railroads, and machinery. 
The production reaches a grand total of over 5,000,000 
barrels of cement up to the present date, having a 
value of about $4,500,000, exclusive of package. At 
the time of this writing, the rate of' production is over 
8,000 barrels of cement per day, or say 2,500,000 bar- 
rels per year, having an approximate selling value of 
a little less than $2,000,000, with prospects of increas- 
ing in the- near future to a daily output of 10,000 
barrels. 

Condensing the information above given, we have 
the following table of Mr. Edison's industrial activity: 

STATISTICAL RESUME~(APPBOXIMATE) OP SOME OP THE INDUSTRIES IN 

THE UNITED STATES DIRECTLY POUNDED UPON OR AFFECTED 

BY INVENTIONS OF THOMAS A. EDISON. 



Class of Industry. 


Investment. 


Annual 
Gross Rev- 
enue or 
Sales. 


Number 
of Em- 
ployees. 

50,000 

avwo 

14,000 
6,000 

3",000 
250,000 
140,000 

12,000 

5.000 

75,000 

530 
100,000 


Annual 
Pay Rolls. 

't 


Central station light- 
ing and power 

Isolated incandescent 
lighting 

Incandescent lamps. . 

Electric fixtures... .*. . 

Dynamos and motors. 

Electric railways 

Telephone systems. . . 

Telephone apparatus . 

Phonograph and mov- 
ing pictures 

Moving picture thea- 
ters 

Edison Portland 


11,000,000,000 

500,000,000 

25,000,000 

8,000,000 

60,000,000 

4,000,000,000 

800,000,000 

30,000,000 

10,000,000 

40,000,000 

4,000,000 
[250,000,000 


8225,000,000 

20,000,000 
5,000,000 

50,000,000 
430,000,000 
175,000,000 

15,000,000 

15,000,000 

80,000,000 

2,000.000 
60,000,060 


$40,000,000 

17,0'0,000 

■ 8,C08;000 

3,750)000 

20,000,000 

155.000,000 

75,000,000 

5,500,»00 

6,000,000 
37,000,COO 

400,000 
30,000,000 







On the 110,000-volt transmission line running from 
Grand Rapids to Croton Dam, Mich., triangular steel 
towers are used, which are placed 528 feet apart. In 
place of the usual pin insulators, for attaching the 
wires to the cross arms, a special form of disk insula- 
tor is used, consisting of a series of five separate disks 
of insulating material, which are strung together and 
suspended from the end of the cross arm. These disks 
are 10 inches in diameter, and each one is rated to 
stand 25,000 volts. This system of insulation has 
proved entirely satisfactory. 
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MOTORING ON RUNNERS. 
An interesting new field for experiment by the in- 
genious amateur seems to be opened by the applica- 
tion of mechanical power to bob-sleds or sleighs. The 
automobile for ordinary roads has practically reached 
a stage of development at which no new problems 
are likely to be encountered. Many difficulties have 
been overcome, and those remaining are so well 
understood that their ultimate elimination is unlikely 
to be achieved, except by development and perfection 
of present methods. 



sleds, and of these the most elaborate, of which the 
fullest particulars are obtainable, is that built by the 
Atkin-Wheeler Company. 

This professedly experimental craft was intended 
principally to accumulate data far improved design, 
and for that purpose seems to have been successful. 
The three-runner type of suspension common to most 
ice yachts was adopted, engine and driving mechan- 
ism being carried between two parallel runners for- 
ward, and a rear central runner pivoted at its for- 
ward end, operating exactly like a rudder. The sled 



As sometimes happens, however, the apparatus sim- 
plest in construction gave the best results in practice. 
This was the "Freak" of Messrs. Diefendorf and Rob- 
bin, built at a total cost, so the owners claim, of 
eighty cents. This, of course, does not include the 
engine, shafting, and wheels, which were "borrowed" 
from an automobile, nor the lumber, which the build- 
ers had. Two sleds from an old "bob" were used, 
connected by two long pieces of 2-inch by 6-inch plank, 
placed 18 inches apart. The engine was placed over 
the rear sled with the jackshaft slightly forward, a 




The Austrian Wels motor-sleigh. 



Entirely new problems arise, however, in an unex- 
pected manner where an attempt is made to produce 
corresponding speed from the same power by the 
mounting of engines upon runners for use on ice or 
snow. 

The advantages of runners over wheels, especially 
for travel in snow, are the same for automobiles as 
for horse-propelled vehicles, the long bearing surface 
preventing the drops into comparatively small irregu- 
larities of the road, to which wheels are liable. Every 
automobile driver knows the great loss of speed 
which follows the drop of his wheels into any con- 
siderable hole, quite apart from the discomfort and 
danger of breakage due to jar, and the consequent 
necessity of slow travel on rough roads. Automobile 
wheels being generally much smaller than those of 
older road vehicles, their substitution by sleigh run- 
ners should give greater proportionate speed possi- 
bilities, and the high speeds atlained with small 
power by some of the machines here illustrated seems 
to support this theory. 

The most obvious difficulty of design is that of 
applying engine power to propulsion when rotatable 
wheels bearing the weight are removed. As will be 
seen from our illustration, a number of attempts to 
overcome this have been made, varying from recipro- 
cating pushers to retention of automobile wheels 



is driven by means of a spiked wheel, the teeth of 
which engage the snow. The entire motive mech- 
anism is sustained upon a frame separate from the 
chassis and hinged at the forward end. The after 
end of the motor frame contains! the drive wheel, an 
18-inch pressed-steel wheel shod with peculiarly de- 
signed snow spikes. At first casehardened steel 
spikes were used, but it was soon perceived that the 
adhesiveness between the steel and snow quickly clog- 
ged the spaces between the spikes; this was over- 
come by using spikes made from a special bronze 
alloy. 

The entire frame and chassis is constructed of 
California redwood, reinforced throughout with steel 
gussets. Under the forward part of the chassis, be- 
tween the forward runners, crossed steel buckle-rods 
are used, to prevent spreading of the runners, when 
negotiating sharp turns. 

Double chain drive was first used, the after end 
of the motor frame being elevated sufficiently to allow 
the drive wheel to clear the ground, upon starting up 
the motor, and then lowered as headway was gained. 
On account of the apparent "sticking" of the steel 
runners, when the sled rested on one spot for more 
than a minute, the power required to overcome the 
accentuated inertia caused stripping of the driver 
spikes. As the space between the motor and drive 



The Labesse motor-sleigh. 

friction wheel on the flywheel allowing two speeds 
ahead and one reverse. The jackshaft drove by 
chain and sprockets an ordinary automobile rear axle 
and wheels, the axle being so mounted as to be raised 
and lowered at will. It lifts the wheels clear of the 
snow, when coasting, and is pressed down by means of 
a foot lever when driving. The builders consider this 
the best form of drive for snow that has appeared, the 
automobile tires adjusting themselves to irregularities 
in the surface, and keeping their chains engaging the 
snow as uniformly as possible. They have, however, 
plans for an improved drive wheel for use next sea- 
son. The forward sled is pivoted, and carries an 'au- 
tomobile steering gear, handled by one man, while 
another tends the gear lever. The "Freak" was the 
only machine to appear in a competition arranged 
for the three motor sleds. It traveled at the rate 
of 30 miles an hour on open road, negotiating steep 
hills with ease, and covered a measured three-quar- 
ters of a mile in 37 seconds on a prepared track. 

One of the most successful of foreign automobile 
sleighs is that most similar in principle to the 
"Freak," namely, the "Labesse," illustrated herewith, 
which is, however, a more elaborately constructed 
vehicle. The application of power to propulsion is 
also made by means of wheels, and, as in the "Freak," 
the latter are adjustably mounted. By means of the 




The Peroche pushing mechanism. 



The Feroche anto sleigh. 



MOTORING ON RUNNERS. 



carrying no weight and applicable to the snow sur- 
face as required. 

A less obvious difficulty is the tendency of iron or 
steel runners to adhere to snow or ice, causing much 
more power in proportion to be required for starting 
a sleigh than for starting a wheeled vehicle. 

The center of motor-sled activity in this country 
seems to be Huntington, Long Island, or rather Hale- 
site on Huntington Harbor. If there has been as 
much emulation in other parts of the country, news 
of it has failed to reach the Scientific American 

Halesite produced no less than three rival motor- 



shaft was too limited to allow the use of a clutch, a 
shifting belt drive was resorted to, which proved suc- 
cessful. Upon slowly throwing in the belt on to full 
load, and the inertia being overcome, a start was 
made with extreme rapidity. 

A second quite elaborate machine, of which fewer 
particulars are available, was driven in a similar man- 
ner, but the builder had made no allowance for over- 
load in starting, and stripped the teeth of his gears. 
He is now introducing a change-speed gear, such as 
is used on wheeled automobiles, and given favorable 
weather will make further trials later. 



vertical screw visible at the driver's right, and a cor- 
responding screw attached to it by gear and chain on 
the other side of the sleigh, the bottom member of 
the frame supporting the wheels, which is hinged to 
the upper part of the frame at its rear end, may be 
raised or lowered as desired, maintaining engagement 
of the wheel teeth with the snow or lifting them clear 
of it in coasting. The front runners are independent- 
ly mounted, exactly as automobile wheels are, and are 
steered by a similar gear. 

The "Peroche" automobile sleigh is the invention 
of a Russian machinist, its distinguishing features 
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being propulsion by means of reciprocating pushers. 
Tie success of this machine seems to have been very 
largely due to the design of the latter. It will be 
noticed from the near view showing the pushers that 
they are armed with backward-pointing saw teeth, 
sliding easily when withdrawn, and that the shape 
and suspension of the shoe are such that it main- 
tains its engagement with the ice or snow from be- 
ginning to end of the stroke, in spite of the neces- 
sary rise and fall of the outward end of the operating 
rod. The steering is maaaged by an ingenious gear- 
ing, which slides the cranks operating the pusher rods 
through their attachment to the connecting rods, 
thereby shortening or lengthening the stroke of the 
pushers on one side or the other. The "Peroche" is 
apparently intended to negotiate a greater variety of 
surfaces than the afore-mentioned vehicles, being pro- 
vided with small wheels which are not adjustable to 
carry it over surfaces barren of snow, and its run- 
ners being much broader than those of the others, to 
support it in softer or less compact snow. 

The driving method most suggestive of speed, or at 
least ambition for it, is that of the "Wels," an Aus- 
trian motor sled, the sole means of propulsion of 
which is a screw propeller like that of an "airship. 
Whereas this method of propulsion has been success^ 
fully applied to hydroplane and other boats, it would 
seem from the experience of the Long Island experi- 
menters that the resistance to starting of a heavy 
sleigh on metal runners adhering to ice or snow 
would be disproportionately greater than the skin 
friction of a boat, and that air resistance would be 
hardly sufficient to start this type of sleigh with long, 
continuous runners. Once started, the "Wels" sleigh 
has great possibilities for speed. It is steered by 
means of rearward extensions of both runners, verti- 
cally pivoted at their forward end, and operated exact- 
ly like rudders by means of wires from the automobile 
steering gear. 

It will be seen that from its driving mechanisms 
alone automobile sleighing offers more variety than 
road automobiling, not to mention the other interest- 
ing problems above alluded to. Whereas the sleigh- 
ing season is so short as to be almost non-existent 
locally, the field for such machines is much greater 
in Canada and other countries where winter sports 
have a longer annual life, and a successful motor 
sled would find a ready market. Considering the low 
cost at which the motor sled may be built as com- 
pared with the road automobile, its development offers 
an attractive and possibly lucrative occupation for the 
snow-bound chauffeur or amateur mechanic. 



Prof. Osborn's Reminiscences of Darwin, 
In commemoration of the centenary of Darwin's 
birth, Prof. Henry Fairfield Osborn, who besides being 
president of the Museum of Natural History is pro- 
fessor of zoology in Columbia, gave some reminis- 
cences of Darwin before an audience at the American 
Museum of Natural History. 



I believe I never shall see two such great naturalists 
together again. I went on apparently with skill, 
really hacking my brain away, and cast an occasional 
glance at the great old gray-haired man, and was 
startled, so unexpected was it, by Huxley speaking to 
me and introducing me to Darwin as an American 
who had already done some good paleontological work 
on the other side of the water. 1 gave Darwin's hand 
a tremendous squeeze (for I never shall shake it 
again) and said without intending in an almost rever- 
ential tone: "I am very glad to meet you." 




The A-W motor sled. 

" 'He stands much taller than Huxley ; has a very 
ruddy face, with benevolent blue eyes and overhang- 
ing eyebrows. His beard is quite long and perfectly 
white, and his hair falls partly over a low forehead. 
His features are not good. My general impression of 
his face is very pleasant. He smiled broadly, -said 
something about a hope that Marsh, with his students, 
would not be hindered in his work, and Huxley, say- 
ing "I must not let you talk too much," hurried him 
on into the next room.' 

"Another memory of interest is that the instant 
Huxley closed the door I was mobbed as the 'lucky 
American' by the ninety less fortunate students of 
Great Britain and other countries." 



The Langley Medal Awarded to the Wrights. 

The first award of the gold medal recently estab- 
lished by the Smithsonian Institution in memory of 
the late secretary Samuel Pierpont Langley and his 
contributions to the science of aerodromics is made to 
Wilbur and Orville Wright. 

The Langley medal was founded "to be awarded for 
specially meritorious investigations in connection 
with the science of aerodromics and its amplication to 



A $500 Prize for a Simple Explanation of the Fourth 
Dimension. 

A friend of the Scientific American, who desires to 
remain unknown, has paid into the hands of the pub- 
lishers the sum of $500, which is to be awarded as a 
prize for the best popular explanation of the Fourth 
Dimension, the object being to set forth in an essay 
the meaning of the term so that the ordinary lay 
reader can understand it. 

Competitors for the prize must comply with the fol- 
lowing conditions: 

1. No essay must be longer than 2,500 words. 

2. The essays must be written as simply, lucidly, 
and non-technically as possible. 

3. Each essay must be typewritten and. identified 
with a pseudonym. The essay must be inclosed in a 
plain sealed envelope, bearing only the pseudonym. 
With the essay should be sent a second plain sealed 
envelope, also labeled with the pseudonym, and con- 
taining the name and address of the competitor. . Both 
these envelopes should be sent to "Fourth Dimension 
Editor, Scientific Amebican, 361 Broadway, New 
York, N. Y." 

4. All essays must be in the office of the Scientific 
American by April 1, 1909. 

5. The Editor of the Scientific American will re- 
tain the small sealed envelope containing the address 
of the competitor and forward the essays to the Judges, 
who will select the prize-winning essay. 

6. As soon as the Judges have agreed upon the 
winning essay, they will notify the Editor, who will 
open the envelope bearing the proper pseudonym and 
containing the competitor's true name. The com- 
petitor will be notified by the Editor that he has won 
the prize, and his essay will be published in the Scien- 
tific American. 

7. The Editor reserves the right to publish in the 
columns of the Scientific American or the Scientific 
American Supplement three or four of the more 
meritorious essays, which in the opinion of the judges 
are worthy of honorable mention. 

Prof. Henry B. Manning, of Brown University, and 
Prof. S. A. Mitchell, of Columbia University, will be 
the judges. 



The question of equipping automobiles at present 
■with incandescent electric headlights having tungsten 
filaments is worth attention. Miniature lamps of any 
size or shape for any general use are available, and 
have been for a number of years. To operate these 
lamps on an automobile means a source of current on 
the machine. With an electric power vehicle this is 
easily obtained from the power storage battery; in the 
gasoline automobile, electricity is not available except 
for ignition purposes. This is either furnished by a 
magneto or by a storage battery, or by a combination 
of storage batteries and a dynamo. Therefore, to use 
electric lamps on a gas automobile a storage battery of 
a capacity sufficient to serve ignition purposes and also 
furnish lighting current is needed. Within the past 





The American " Freak: " motor-bob. 



Engine and driving arrangement of the " Freak." 



MOTORING ON RUNNERS 



"On December 8, 1879," said he, "when Darwin was 
in his seventieth year and 1 in my twenty-second, I 
had the rare privilege of meeting him and looking 
steadily in his face during a few moments' conversa- 
tion. It was in Huxley's laboratory, and I was at the 
time working upon the anatomy of the Crustacea. The 
entry in my journal is as follows: 

" 'This is a red letter day for me. As I was leaning 
over my lobster (Homarus vulgaris) this morning, 
cutting away at the brain, I raised my head and 
looked up to see Huxley and Darwin passing by me. 



aviation." The original design to be used for this 
medal was made by Mons. J. C. Chaplain, of Paris, a 
member of the French Academy. The medal bears 
on its obverse a female figure, seated on the globe, 
carrying a torch in her left hand and in her right 
a scroll emblematic of knowledge and the words "Per 
Orbem." The reverse is adapted from the seal of the 
institution as designed by Augustus St. Gaudens, the 
special inscription being inserted in the center instead 
of the map of the world. It is about three inches in 
diameter. 



year the development of the tungsten incandescent 
lamp has made everyone interested in electric light. 
The tungsten lamp uses only one-third as much elec- 
tricity as the common carbon filament incandescent 
lamps, which have been in use for a dozen years or 
more. This saving in current suggests the idea of 
equipping gasoline automobiles with tungsten incan- 
descent lamps, which can be supplied from a storage 
battery carried for this purpose only, or from the 
battery used for the purpose of ignition, as this battery 
must be carried anyway. 
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TEE HEAVENS IK MABCH. 

BY HENRY NORRIS RUSSELL, PH.D. 

HE planet Jupiter is bow just 
past opposition, and is vis- 
ible all night long — the chief 
ornament of the sky. While 
the amateur astronomer, 
with a small telescope, may 
find delight in watching its 
markings, changing hour by 
hour before his eyes as the 
planet rotates, and the vary- 
ing aspects of its four large 
satellites, the most powerful instruments of some of 
the world's greatest observatories will be busy photo- 
graphing its faint outer satellites, which can be ob- 
served only in this way. 

The faintest and most distant of these — discovered 
last year at Greenwich — has been found again, on 
photographs taken at the same place on January 16th 
very near the place predicted by the calculations of 
Cowell and Grommelin, of which we spoke some 
months ago. 

These new satellites of Jupiter, so much like the 
asteroids, and so distant from their primary, natural- 
ly make us ask: Have they really always belonged to 
Jupiter's system, or are 
they stray asteroids, 
which, having at some 
past time passed near the 
planet, have been "captur- 
ed" by its attraction, and 
left revolving around it? 

To see how this problem 
can be attacked, let us 
imagine first that we are 
dealing with a projectile 
shot upward from the sur- 
face of Jupiter at a fixed 
velocity. If this is small 
— say that of a cannon 
ball — it will rise only a 
few miles, and then fall 
back upon the planet. As 
the initial velocity isi in- 
creased, the height to 
which it. will rise, before 
Jupiter's attraction puts 
an end to its ascent, will 
increase. 

If nothing but the 
planet's attraction came 
into play, this height 
would be the same, from 
whatever part of the plan- 
et's surface the shot was 
fired (neglecting certain 
small effects due to the 
elliptical form of the 
planet). That is, the pro- 
jectile can never get be- 
yond a certain distance 
from the planet's center. 
Wherever it starts, and 
wherever it goes, it must 
always be inside a sphere 
whose center is the planet. 
The size of this sphere 
depends on the initial 
velocity alone. 

If now we take into ac- 
count the fact that the 
sun, as well as Jupiter, at. 
tracts the projectile, we 
find, after calculation, 
that the region to which 

it is confined is no longer spherical, but egg-shaped, 
with its long end pointing toward the sun. As before, 
the height above the planet's surface to which it may 
rise is limited; but in the direction of the sun it is 
greater than in the opposite direction. 

If the initial velocity of the projectile is increased, 
this egg-shaped region grows bigger in all directions, 
but especially toward the sun. 

As we still increase the velocity, we reach a point 
at which the projectile, if aimed in the right direction, 
will pass beyond the "neutral point" where the influ- 
ence of the attraction of Jupiter balances that of the 
sun, and escape from the planet's influence, for a 
time at least. For velocities greater than this, the 
egg-shaped region must be replaced by one resembling 
an hour-glass with two unequal bulbs, the small one 
surrounding Jupiter, and the big one the sun. 

Now, in order to calculate the size and shape of 
this limiting region, we need not assume (as we did 
above for the sake of clearness) that our moving body 
started from the surface of Jupiter. We may start 
it anywhere in the planet's vicinity; and if we know 
its distances from Jupiter and from the sun, and the 
direction and speed of its motion, we can determine 
the shape of the limiting region. 

If this is egg shaped, and surrounds Jupiter alone, 



the body, however the sun's attraction may change the 
shape of its orbit, can never leave the planet alto- 
gether, but must always remain, and, reckoning back- 
ward, always has been, a satellite. 

But if it includes both the sun and planet, it is then 
possible that the small body's orbit about Jupiter may 
be so changed that at some future time it will pass 
through the neck of the hour glass, and recede very 
far from the planet; and of course the reverse process 
may have occurred in the past. 

When the actual computations are made, it is found 
that the sixth and seventh satellites of Jupiter, as 
well as all those of the other planets, are of the first 
sort. They always have been near their primaries, 
and always will be. But the eighth satellite is an 
example — and the only known one — of the other case. 
It may be a captured asteroid, and may at some future 
time rejoin its former fellows; but at present it is 
impossible to say whether it has ever actually done 
so, or ever will. 

THE HEAVENS. 

The winter constellations are now well past the 
meridian. Taurus is almost due west, Orion about 
southwest, and Canis Major west of south. On the 
other side of the Milky Way, and higher up, are Canis 
Minor and Gemini. The latter constellation — which 
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is one of the finest constellations in the heavens; but 
we never see its brighest stars at all, nor the rest of 
it well. 

THE PLANETS. 

Mercury is morning star, best visible about the 9th, 
when he is at his greatest apparent distance from the 
sun; but he is far south, and rises only about 5:20 
A. M., so he is not favorably placed. 

Venus is morning star, still nearer the sun than 
Mercury, and can hardly be seen at all, except just 
before sunrise at the beginning of the month. 

Mars is morning star in Sagittarius, rising about 3 
A. M. He is still too far away to look very bright, 
being four times as remote from us as he will be in 
September. 

Jupiter is in Leo, just past opposition, and observ- 
able till near daybreak. His satellites can be seen 
with a field glass, and even a small telescope will 
show much detail on his disk. The full list of the 
transits and eclipses of the satellites is too long to 
give here, but it may be mentioned that, about mid- 
night on the 5th, both the first and third satellites, 
and their shadows, will be projected upon the planet's 
disk. 

Saturn is evening star in Pisces, setting about 8 
P. M. on the 1st, but becomes lost in the twilight 

before March is over. 

Uranus is morning star 
in Sagittarius. On the 
mornings of the 26th and 
27th he will be very near 
Mars — to the left on the 
first date, and above on 
the second, as seen in .the 
morning sky — and so he 
can be easily identified. 

Neptune is in Gemini, 
observable all the evening. 

THE MOON. 

Pull moon occurs at 10 
P. M. on the 6th, last quar- 
ter at 11 P. M. on the 14th, 
new moon at 3 P. M. on 
the 21st, and first quarter 
at noon on the 28th. 

The moon is nearest us 
on the 21st, and farthest 
off on the 7th. She is in 
conjunction with Neptune 
on the 1st, Jupiter on the 
6th, Mars and Uranus on 
the 16th, Mercury on the 
19th, Venus on the 20th, 
Saturn on the 22d, and 
Neptune again on the 
29th. 

At 1 A. M. on the 21st 
the sun crosses the equa- 
tor, passing through the 
point in the heavens 
known as the vernal equi- 
nox, and, in almanac 
language, "spring com- 
mences." 

Princeton University. 
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is figured in our initial letter — bears some faint re- 
semblance to its prototype, and what is more remark- 
able, to its conventional sign, which consists of two 
parallel lines joined at top and bottom. The bright 
stars Castor and Pollux are in the heads of the fig- 
ures whose name they bear. No other two bright stars 
visible in our latitude are nearly as close together, 
and they cannot be mistaken when once seen. Castor 
is a fine double, easily seen with a small telescope. 
The faint star near, by is moving with the other two, 
which revolve about one another in a period of some 
350 years. 

Auriga is northwest of the zenith, with Perseus 
below. Cassiopeia and Cepheus are below the pole 
on the left, and Ursa Minor and Draco on the right. 

Ursa Major is high up in the northeast, splendidly 
displayed. The curve of its tail (the Dipper handle) 
followed downward points out Arcturus, which has 
just risen south of east, and still lower in Spica, in 
the constellation Virgo. Above this is Leo, with Jupi- 
ter far outshining any of his stars. Cancer, almost 
overhead, is worth looking at only for the star cluster 
Praesepe (interesting in an opera glass). Hydra in the 
southeast has but one solitary bright star, Alphard; 
but its long line descending from near Procyon to the 
horizon is fairly conspicuous. Argo, low in the south, 



To Keep Eggs. 
Eggs are often preserv- 
ed by packing them in 
chopped, straw, salt ashes, 
slaked lime, or other dry 
material, by immersing 
them in lime water, solu- 
tion of water glass (sod- 
ium silicate) or of salicy- 
lic acid, or by coating 
them with air-excluding substances or germicides. 
Eggs packed dry are apt to become musty and acquire 
an unpleasant flavor. It is better to immerse them in 
lime water, water glass, or salicylic acid, or to varnish 
them. A very good liquid for immersion is made by 
dissolving salicylic acid to saturation in a mixture of 
1 part glycerin, 5 parts strong alcohol, and 15 parts 
water. The eggs should not be more than 10 days 
old when immersed. They should be carefully clean- 
ed and all spotted or addled eggs should be excluded. 



The average automobile user is the prospective pur- 
chaser of some better machine than the one he may 
be using at the present time. Invariably the owner 
of an automobile who purchases a new car pays 
more money for it than for his first purchase. In 
the automobile business, quality is almost invariably 
commensurate with price. The car which is built 
under a full year guaranty costs more as a rule than 
the car which is built under one covering a period of 
sixty to ninety days. For example, a car which is 
guaranteed for a full year must be built of such ma- 
terials and with such care and must incorporate such 
mechanical principles as will enable its makers to 
guarantee the car free of cost for repairs due to de- 
fective material or workmanship for that time. 
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Handy 
Workshop 



The Editor of Handy Han's Workshop will be glad to receive any 
hints for this department and pay for them if available. 

SIMPLE DRILL CLEARANCE. 

BY ALBERT F. BISHOP. 

When the drill pinches and squeals on drilling through 
pieces of wrought iron and copper, and is liahle to 





A SIMPLE DRILL CLEARANCE. 

twist off before you get the job done, why don't you 
swedge it? Use a small hammer, and be careful not 
to chip the corner, as the drill is swedged cold. Just 
touch the fluted part lightly on the emery wheel, bring- 
ing back a nice cutting edge and leaving the swedged 
corner projecting a little. The writer has used this 
little wrinkle for a number of years, and masters those 
stubborn pieces with ease. 



HOME-MADE ADJUSTABLE SOCKET FOR TUNGSTEN 
LAMPS. 

BY JOHN A. BEEGSTEOM. 

The accompanying illustration shows a very simple 
way of making an adjustable socket for tungsten 
lamps, in which the lamp will tend to hang perpen- 
dicularly of its own weight. A cage is first made 
consisting of three or more prongs, brazed to a split 
ring, which is slipped over the lamp socket. A similar 
cage is made to slip over the neck of the plug. The 
prongs may also be soldered to the socket and the 
plug. These prongs must be long enough to extend 
past the center of a solid rubber ball, which is to 
unite the lamp socket and plug. The rubber ball may 
bo purchased at any toy store. 

With a thin metal tube cut a hole through the center 




ADJUSTABLE SOCKET FOR TUNGSTEN LAMPS. 

of the ball. This is easily accomplished by turning 
the metal- tube with one hand and holding the ball 
with the other. By running the tube through the rub- 
ber a second time at an angle to the first hole an 
oblong bore is made, such as shown in the illustration. 
Through this hole put an ordinary lamp-cord and 
connect one end with the plug and the other with the 
lamp socket. Now screw the plug into the bracket 
and turn the ball so that the lamp socket hangs per- 
pendicularly. Then screw in the lamp. It will be 
seen that almost any angle may be obtained. 



FURNISHING THE WORKSHOP.— III. 

BY I. G. BAYLEY. 

(Continued from the issue of February 6th.) 

A COBNEB CABINET. 

The large heavy tool chests which were at one time 
so much in use are very awkward to get at, injurious 
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THE CORNER CABINET OPEN AND CLOSED. 

to the tools, and in other ways inconvenient and out 
of date. A cabinet secured to the wall, within easy 
reach, is more convenient, and each tool can be seen 
at a glance, having its appointed place, hung either 
vertically or horizontally on a peg or shelf or in a 
drawer within the cabinet. A tool cabinet is cheaper, 
and is made more easily than a chest. By referring 
to any tool catalogue, it will be seen that it is simply 
a fiat oblong box with a recessed lid. The latter can 
be made from a box procured at a hardware store or 
box factory at little expense. But to have something 
different is generally the desire of most boys. 

The corner cabinet, or cupboard, shown in Fig. 5, 
and detailed in Pig. 6, is not only original, but more 
easily made than any of the foregoing tool chests or 
cabinets. 
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CONSTRUCTIONAL DETAILS OF THE CABINET. 

The top and bottom are made from two boards, 13 
inches square by 1 inch thick. The projecting corner 
is rounded off to a radius of iy 2 inches, and the ad- 
jacent sides have their edges slightly rounded, as 
shown at A in Pig. 6. Pour sides, B, are cut. from 
1-inch boards, 2 feet 9 inches in length and 12 inches 
wide. The edges are chamfered at an angle of 45 
degrees, and the corners rounded off to a radius of 
% inch, as detailed at B t . Two of the sides, B, are 
secured together with nails and glue, and the top and 
bottom nailed in position, flush with the outside edges, 
which are square, allowing the cabinet to fit close 
against the corner of the shop. The other two edges, 
which are rounded off to give a neat finish, project 
1 inch, as clearly seen in Pig. 5. 

Either a padlock, with strap, can he used to lock 
the cabinet, or a flush lock, as shown at in Pig. 6. 
Two blocks of wood, for the doors to bear against 








HOW THE HINGES 
ARE APPLIED. 



RACK FOR 
CHISELS. 



when closed, are secured to the bottom and underside 
of the top, 2 inches from the edges. These are shown 
in Pig. 5, and at G and D 1 in Pig. 6. If desired, the 
top and bottom can be made 12 inches square, and 
finished off with a cornice, as shown at D and D,. 

The cabinet can be supported on a Bracket, made 
from a piece of 3 x 4-inch timber, as detailed at E. 
Spikes driven into the wall, through the sides of the 
cabinet, will further secure it. 

Two hinges should be on each door, either made 
flush, as shown in the general view, Pig. 5, or on the 
outside, as shown in the accompanying detail view. 



The furnishing of the cabinet is a matter of choice, 
and depends to a certain extent on how many tools are 
placed in it. The saws and lighter tools should be 
hung upon the doors, the heavier tools inside. Shelves 
and racks of wood or leather, for the bits and handle 
tools, can be easily made. A rack constructed as 
shown, hung upon the door, will be found very useful 
for small tools. Chisels, etc., can be supported on 
vertical strips of board, notched as shown in adjoin- 
ing- sketch. Either a plain oil finish or the natural 
wood is all the cabinet requires when complete. 
(To be continued.) 
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BICYCLE COASTING SLED. 

BY E. E. CLOCK. 

The accompanying drawing and photograph illus- 
trate a new type of coasting sled built on the bicycle 
principle. This coaster is simple and easy to make. 
It is constructed of a good quality of pine. The pieces 




CONSTRUCTION OF THE SLED. 

marked 8 are single, and should be about 1 x Vfy 
inches; the pieces marked D are double or in dupli- 
cate, and should be about %xl% inches. The run- 
ners are shod with iron and are pivoted to the up- 
rights as shown, double pieces being secured to the 
uprights to make a fork. The seat is a board, to the 
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BICTCLE TYPE OF SLED. 

underside of which is a block, which drops down be- 
tween the two top slats and is secured with a pin. 
A footrest, R, is provided consisting of a short cross- 
piece secured to the front of frame and resting on the 
two lower slats. The frame and front fork are hinged 
together with four short eyebolts, E, with a short 
bolt through each pair as shown. 

; m 1 « » m 

HOW TO DRILL THROUGH BRICK AND SOFT STONE. 

BY B. A. JOHNS. 

The accompanying illustration represents a very 
good drill for brick walls and soft stone. The drill is 




DRILL FOR BRICK WALLS AND SOFT STONE. 

made of an ordinary gas pipe and the end is serrated, 
which can be done with an ordinary half-round or 
three-cornered file. In boring a hole, the end of the 
drill is tapped lightly with a hammer and turned 
slightly after every blow. 

< ■ ! ' » 

ANOTHER METHOD OF REDUCING THE RANGE OF A 

SPRINGFIELD RIFLE. 

BY GEORGE E. HUGGrNS. 

On page 29 of the issue for January 9, 1909, there is 
an article on reducing the range of Springfield rifies. 
1 think there is a better way. 

First pull the ounce ball that comes in the loaded 
shells. Then clean out the powder, and reload with 
20 grains if black powder is used. Cover this with a 
tight-fitting wad. Then fill the shell with fine sawdust, 
coarse cornmeal, or something of that nature. Next 
force in a round ball of 44 caliber with a patch of 
strong cloth that is thick enough to make a snug fit. 
The benefit of the patch is that it prevents leading of 
the rifling. The government loading tool crimps the 
shell at the muzzle. This crimp must be taken out 
before reloading the shell. The sawdust and wad 
clean the gun at every firing. 
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RECENTLY PATENTED INVENTIONS. 

Of Interest to Farmers. 

WRISTLET.— R. N. Thomas, Shenandoah, 
Iowa. This wristlet comprises a sheet of 
flexible material such as leather, and is pro- 
vided at one end near each side thereof with 
a series of four parallel slits, and straps are 
connected with the sheet by means of the slits. 
The straps are of sufficient length to pass en- 
tirely around the wrist when in place, and 
extend from their point of connection beneath 
the sheet and out through the opening, and 
thence around the outer surface of the wrist- 
let to engagement with the buckle. 



Of General Interest. 

CABLE-GRIP.— T. W. Tilet, Bellingham, 
Wash. This invention relates to cable grips 
adapted for use in hauling logs and other loads. 
One object is to provide a grip having means 
which will grip the cable in an increasing 
degree as the load to be moved increases. An- 
other object is to provide gripping means which 
are equally effective irrespective of the direc- 
tion in which the cable is being hauled. 

BAND - STAMP. — A. H. Merrill, Ocean 
Springs, Miss. The stamp is especially adapted 
for use in entering lists of names on either 
books or papers, or both, as for instance pay 
rolls. In the present device a stamp is pro- 
vided for each name and it is evident that the 
impression from each individual stamp may be 
repeated as many times as desired. In case 
the name of an employee is no longer used for 
any reason, it may be removed from the belt, 
and another substituted therefor. 

ROAD-CULVERT.— L. Blakestad and O. A. 
Anderson, Lyle, Minn. The improvement re- 
lates to road culverts and the object is to 
provide means for joining culvert members to- 
gether, the means producing a much stronger 
culvert than other devices now in use. In 
this culvert the joints of the members are re- 
inforced with cleats which are fastened to- 
gether and are also fastened to the members. 

SAND-BLAST APPARATUS. — D. A. Nich- 
ols, New York, N. Y. The purpose of the 
inventor is to provide a blast apparatus in 
which the flow of sand from the container or 
reservoir to the air blast pipe can be regulated 
and controlled with exactness, and in which 
the . :iow of the sand from the container is 
assisted by the equalizing pressure pipe com- 
municating with the air blast pipe and dis- 
charging within the container near the top of 
the same. 



Hardware. 

BOARD-SETTING TOOL. — W. R. HARRIS, 
Pelican, La. More particularly the invention 
relates to board setting tools such as are 
adapted for the forcing of floor boards, ceiling 
boards, or the like, tightly together, and which 
are provided with levers carrying setting blocks 
and spurred body members adapted to engage 
the joists and pivotally to carry the levers. 



Heating: and Lighting. 

GAS LIGHTING AND EXTINGUISHING 
APPARATUS. — O. H. Hinds, Le Mars, Iowa. 
By this invention, Mr. Hinds seeks to provide 
a novel construction whereby a temporary in- 
crease of pressure in the gas- supply pipe or 
main may operate to open or close the supply 
valve leading to the burner or burners whereby 
the burner may be lighted or extinguished by 
the opening or closing of its supply valve. 



Household Utilities. 

BEDSTEAD.— G. T. Bodslog, Raymond, 
Miss. The invention relates to improvements 
in bedsteads, and more particularly in what 
are known as iron bedsteads, so that an ad- 
justable post and rail construction is provided. 
The object is to provide a device which is 
provided with rails adapted to be horizontally 
adjusted with respect to the corner posts. 

BATH-CABINET. — T. Papworth, Portland, 
Ore. The object of the inventor is to provide 
a cabinet adapted to be removably mounted 
upon a bath-tub, and having an apron secured 
to the cover of the cabinet and depending into 
the tub to prevent water from escaping over 
the rim of the tub. Means provide for regu- 
lating the quantity of vapor within the cabi- 
net, and controllable by the user from within 
the cabinet. 

RECEPTACLE FOR MATCHES.— J. H. 
Evers, New York, N. Y. One object of this 
improvement is to provide a receptacle which 
can be hung upon a wall or other support, or 
can be placed upon a table or the like, which 
is so formed that a telescopic box of matches 
can be inserted into the casing whereby it is 
opened to allow matches to drop into an open 
pocket from which they can be taken one at a 
time as needed. 



Pertaining to Vehicles. 

RIM-TIGHTENER FOR VEHICLE-WHEELS. 
— J. Hamilton, Weir, Kan. The invention re- 
lates to wheels and improved means for tight- 
ening the rims. It comprehends means for 
securing together the abutting ends of the rim 
and for moving these ends relatively to each 
other for the purpose of tightening and loosen- 
ing the rim in order to facilitate its removal, 
replacement, or its fitting while in position. 

Note. — Copies of any of these patents will 
be furnished by Munn & Co. for ten cents each. 
Please state the name of the patentee, title of 
the invention, and date of this paper. 




and Queries. \ 



Full hints to correspondents were printed at 
the head of this column in the issue of Novem- 
ber 14 or will be sent by mail on request. 



(12011) B. F. M. says: Please give 
me the best definition of the term "candle- 
power." We understand the relative meaning 
of candle-power to be the intensity of light as 
measured by the photometer on a horizontal 
plane one foot "from the lamp, the same as 
given in all directions from the lamp, but how 
do we arrive at the phrase 16 candle-power, 
32 candle-power, 50 candle-power, etc.? A. 
One candle is the light given by a standard 
candle. This is in England and America made 
of spermaceti, cylindrical in form, % inch in 
diameter, and of such a length that six weigh 
a pound. It burns 120 grains per hour. A 16- 
candle lamp gives 16 times as much light as 
this candle does at the same distance, or the 
same light at four times the distance. The 
word "power" has simply been attached to the 
name candle. It is not necessary. A lamp 
giving 16 candles is said to have 16 candle- 
power ; that is, it is able to illuminate as well 
as 16 candles would do in the same place. It 
is not a unit of light. It is the unit of illum- 
inating power. 

(12012) J. J. G. asks: Will you kind- 
ly explain to me a phenomenon which I have 
noticed during the eclipse of the sun ? At the 
time the sun is crescent shape, the light fall- 
ing on the floor after having passed through a 
window-pane assumes the form of a multitude 
of crescents. I have never seen an explanation 
of this phenomenon. I have never seen even 
an indirect reference to it in any work on 
physics ; but in a work published in 1852 by 
John Johnston entitled "Johnston's Natural 
Philosophy," at page 257, in discussing the 
passing of light through a small aperture a 
quarter of an inch square, this statement is 
made : "If these experiments are made during 
an eclipse of the sun the images will always 
be of the same form as the disk of the sun 
toward us." This is the nearest to a reference 
I have ever noticed. It may be that I have 
simply overlooked the reference, but it does 
not take up the question I asked of you, name- 
ly, why the light under these circumstances 
passing through a large glass window will 
throw thousands of such images on the floor. 
A. When the light from the sun passes through 
a small aperture and falls on the floor or any 
other flat surface nearly or quite perpendicular 
to the path of the rays of light, the disk seen 
is circular, since it is an image of the sun. 
The shape of the aperture through which the 
light comes does not affect the shape of the 
disk of light on the screen. The aperture may 
be triangular, square, round, irregular, or any 
other shape ; the disk of light on the screen is 
circular when the sun's disk is a circle. The 
experiment may be performed with a gas 
burner, a small hole in a cardboard, and a 
white screen held in the path of the light be- 
yond the cardboard. A very perfect image of 
the gas flame, inverted, will be found on the 
screen. The images cast through small aper- 
tures are of the same shape as the objects 
which cast the images. When the sun is in an 
eclipse the crescent-shaped sun may be seen 
repeated many times on the ground under trees, 
or on the floor of a room where the light en- 
ters through the crevices between the slats of 
blinds or other small openings. Ordinarily in 
the same situations circular disks, images of 
the sun, are formed. In« the case mentioned 
above, the windows must have been rather dusty, 
so that the window became a series of small 
apertures in its effect upon the sunlight, and 
crescent images were seen. We should always 
see images of the sun on the floor but for the 
fact that they usually overlap each other. They 
are always there and may often be distin- 
guished along the edges of a place where sun- 
light falls on the floor of a room. This matter 
is rarely mentioned in te'xtbooks of physics 
now-a-days. The textbooks rarely give interest- 
ing applications of principles to occurrences 
in nature, but limit themselves quite too much 
to abstract statements of principles. Many 
textbooks are dry as dust for this reason. The 
case of images of the sun in an eclipse is to be 
found in Deschanel's "Natural Philosophy" 
under "Shadows " It would be a great im- 
provement if all textbooks of science directed 
the attention of the student more to concrete 
applications of his study to be seen in nature, 
often close at hand, as in this particular case. 

(12013) J. T. R. writes: I have a 

primary battery of eighteen cells ; two series 
of nine connected in multiple, i.e., two positive 
and two negative wires connected. These are 
used to charge a secondary battery of three 
cells of chloride accumulator. The voltmeter 
indicates 6.6 volts at storage battery and 6.5 
volts at terminals of primary battery. Is my 
primary battery large enough, and what should 
be the potential of the charging plant described 
above? A. A storage battery should have a 
charging current with a pressure of 2% volts 
per cell. Three cells require 7% volts. The 
maximum charging rate should be 6% amperes 
per square foot of surface of positive plate, 
reckoning both sides. You probably fall short 
in both pressure and current. 



NEW BOOKS, ETC. 

Aerial Warfare. By R. P. Hearne. 
With an Introduction by Sir Hiram 
Maxim. New York: The John Lane 
Company, 1908. 8vo.; pp. 230. Price, 
$2.50 net. 

This is an excellent volume, which goes into 
the construction and operation of the most 
successful aeroplanes and airships, and espe- 
cially those used for military purposes. The 
author has a close acquaintance with the vari- 
ous air craft that have been developed during 
the past few years, and he describes them in a 
simple, non-technical manner, and tells of their 
performances. He afterward discusses their use 
in warfare, and the probable development that 
will be made in airships and heavier-than-air 
craft for this purpose. The author does not 
indulge in any flights of fancy, but he discusses 
'in a sensible way the probable use that will be 
made of aerial craft in wars of the future. 
The book is illustrated with very fine halftone 
engravings, and it is in every respect a high- 
class volume. 

Die Ausnutzunq der Wasserkrafte. By 
E. Mattern. Leipzig: Wilhelm En- 
gelmann, 1908. Imported by the En- 
gineering News, New York. 650 pp.; 
256 ill. 

Making no attempt to be didactic or to 
draw any conclusions from his statements of 
fact, the author of this work aims chiefly at 
the compilation of statistics regarding strik- 
ing modern developments in water-power work. 
Whereas the German and other European 
works naturally receive the most attention, 
those of both North and South America which 
involve any new departures are sufficiently 
covered, as well as the possibilities of the 
Zambesi in Africa, and the developments de- 
scribed in the book are as representative in 
their selection as their description has been 
thorough and complete. 

The Man Who Ended War. By Hollis 
Godfrey. Boston: Little, Brown & 
Co. Price, $1.50. 

Hollis Godfrey's "The Man Who Ended 
War" is the story of a monomaniac for peace, 
who brings about the general disarmament of 
nations through the destruction of their bat- 
tleships by radiating a powerful gas which 
has the property of dissolving all metals into 
gas. The elaborate explanations of the mani- 
festations of this new peculiar gas, and of 
the hero's scientific efforts to foil its employ- 
ment, are crude and unconvincing even to one 
who is fond of pseudo-scientific romances. The 
human parts of the story are lacking in any 
delineation of character or of individual traits. 
All the leading personages in the story talk 
and act and feel Just alike, whether they be 
hero or heroine, underling, or villain. The 
plot of this novel has the advantage of being 
more transparent than its descriptions of in- 
tricate scientific apparatus and of the reac- 
tions of molecules, atoms, electrocules, or the 
"original units that make up the world." Thus 
any discerning reader is able to divine the 
hidden personality of "The Man Who Ended 
War" from the outset, so that there is no 
shock or surprise when the long-sought de- 
troying angel finally reveals himself and drops 
dead in the act. At other points in the story, 
wherever any persons or objects are especially 
wanted, they usually turn up on the next 
page, and so it is with scientific manifestations. 

The Life of Sib Isaac Pitman. By Al- 
fred Baker. London: Isaac Pitman & 
Sons, 1908. 12mo.; 392 pp. Price, 
$2 net. 

The "Father of Phonography" received a 
meager education, being compelled, on account 
of delicate health, to leave school at the age 
of thirteen, and his diligent and painstaking 
efforts to perfect himself in the use and pro- 
nunciation of English are brought out in a 
most interesting manner in this "Life." Pit- 
man's first efforts in teaching shorthand and 
the circumstances which led to his inventing 
the modern system of "sound writing" are 
told in a comprehensive manner. Teachers of 
phonography will find this book invaluable, 
and it will inspire all students of stenography 
with a high regard for their chosen vocation 
and a desire to attain greater proficiency in 
this most useful profession. The book is fully 
illustrated with half-tones, engravings, and 
cuts showing the development of phonography. 



Legal Notices 



INDEX OF INVENTIONS 

For which Letters Patent of the 

United States were Issued 

for the Week Ending 

February 16, 1909, 

AND BACH BEARING THAT DATE 
[See note at end of list about copies of these patents.] 



PATENTS 



INVENTORS are invited to communicate with 
Munn *fc Co., 361 Broadway, New York, or 
625 F Street* Washington, D* C, in regard 
to securing valid patent protection for their in- 
ventions. Trade-Marks and Copyrights 
registered. Design Patents and Foreign 
Patents secured. 

We undertake all Patent, Trade-Mark and 
Copyright Practice, both before the Patent 
Office and the Courts, and we have special facili 
ties for handling Infringement and other suits in 
Federal and State jurisdictions. 

A Free Opinion as to the probable patenta- 
bility of an Invention will be readily given to any 
inventor furnishing us with a model or sketch and 
a brief description of the device in question. All 
communications are strictly confidential. Our 
Hand-Book on Patents will be sent free on 
request. ' 

Every patent secured through us receives 
special notice in the Scientific American. 

Ours is the Oldest agency for securing patents ; 
it was established over sixty years ago. 

MUNN & CO., 361 Broadway, New York 

Branch Office, 626 F St., Washington, D. C, 



Acetylene generator, C. R. Jenne 912,572 

Advertising novelty, R. Naumann 912,402 

Agitator, D. H. Sherman 912,628 

Air and gas compressors, F. E. Norton 912,975 

Air brake apparatus, H. M. P. Murphy, 

912,317, 912,712, 912,714 to 912,717, 912,973 

Air compressor, O. P. Oraker 912,882 

Air expanding means, compressed, R. S. 

Oates 912,647 

Alarm clock, C. Fesenbek 912,454 

Album and sheets therefor, C. F. Engstrom. 912,656 



Alloy, W. G. Black 912 645 

Animal trap, O. D. Wright 912,348 

Animal trap, W. Maechler 912,863 

Arch support, adjustable, P. W. Lowe 912,584 

Automobile radiator, I. Cooper 912,289 

Automobile shock absorber, J. c. Murdock . . 912,483 
Automobile transmission mechanism, H. C 

Waite : 912,513 

Automobiles and other vehicles, surface 

street or road railway for, M. Maginn.. 912,478 
Bandages, putting up, J. E. Lee, reissue. . 12,920 

Bar support, detector, J. S. Hobson 912,677 

Baseball curver, W. W. Winquest 912,763 

Basket, N. G. Jewell 912,851 

Batteries, charging lead peroxid-zlnc stor- 
age, R. Ziegenberg 912,351 

Battery cell, dry, G. N. Eastman 912,946 

Battery holder, 0. T. Mason 912,705 

Beam notching die, W. G. Reid 912,324 

Bearing, friction relief, 0. D. Rice 912,417 

Bedstead crib attachment, W. E. Brown 912,445 

Bedstead table attachment, M. E. Cowdrey. 912,936 

Beer cooler, triple pipe, W. Griesser 912,671 

Beet harvester, sugar, J. Kolin 912,577 

Belt buckle, L. L. Mallard 912,865 

Belt, endless woven, J. Kast 912,474 

Bevel and square, combined, O. A. Osmon- 

son 912,605 

Binder or loose sheet holder, temporary, H. 

P. Bushong 912,361 

Bit stock, angular, S. A. Plough 912,886 

Block. See Hoist block. 

Block signaling system, N. P. Fraser 912,301 

Blower, rotary, L. E. Fagan 912,549 

Blowing engine, G. B. Petsche 912,486 

Blowpipe, acetylene, H. H. Snyder 912,500 

Bobbin, W. M. Hastings 912,564 

Boiler feeder, E. Sturgeon 912,756 

Book cover protector, H. A. Ayvad 912,775 

Boot and shoe heel, H. R. Manz 912,586 

Bottle, non-reflllable, Rommel & Nebeling.. 912,892 
Bottle, non-reflllable, Quaresima & Voll.... 912,978 

Box, Dulleye & Woodrome 912,832 

Box and sliding cover, A. Falk 912,658 

Box carrier, ash, H. S. Bramble 912,441 

Box covering machine, automatic, P. S. 

Smith 912,745 

Box covering machine, loose wrapped, P. S. 

Smith 912,746 

Brace fastener, winker, E. O. Headley 912,313 

Bracket, J. Berbecker 912,789 

Brake apparatus, S. G. Freund 912,459 

Brake lever, J. H. McOlaren 912,595 

Bread slicer, Crouch & Turbynll 912,290 

Bridle, O. B. Foster 912,300 

Broom splints, apparatus for separating, W. 

S. Lang 912,692 

Brush, C. E. Graham 912,306 

Brush, car washer, A. L. Carroll 912,811 

Brush holder, H. L. Zabriskie 912 ,350 

Brush holder, J. F. McElroy 912,974 

Buggy top lock, A. L. Blalock 912,278 

Bunding construction, L. K. Davis 912,819 

Bundle tying machine, J. W. Hall 912,470 

Bust supporter, J. M. Bodensiek 912,793 

Butt cutter, Janes & Lanaux 912,850 

Button, E. W. Haber 912,843 

Button, collar, H. S. Hawks 912,958 

Button for suction cups, H. R. Priest...... 912,977 

Button machine, W. H. Hargraves 912,674 

Cabinet, commodity, J: H. Boye 912,797 

Cabinet, measuring, J. M. Sauser 912,896 

Calculating machine, W. P. Quentell 912,729 

Can, J. U. Barr 912,526 

Can capping machine, V. Campbell 912,539 

Can righting machine, S. Brower 912,535 

Can straightening machine, R. A. Hutchison 912,377 

Candle protector, B. F. H. Dawson 912,821 

Car, E. S. Bucknam 912,983 

Car coupling, J. H. Stricklan 912,436 

Car delivering apparatus, railway, H. Hoff- 
mann 912,678 

Car door stay roller, H. E. Keeler 912,382 

Car fan, Fitzgerald & Devitalis 912,553 

Car fender, automatic, H. C. Jordan 912,574 

Car fender, street, G. H. Bolduc 912,530 

Car seal, P. W. Ellis 912,947 

Car, street, C. O. Birney 912,792 

Car underframe, A. Becker, 

912,275, 912,276, 912,439, 912,440 
Cars, etc., antifriction bearing for railway, 

E. S. Woods 912,519 

Carbureting apparatus oil feed, A. Grand- 
jean 912,468 

Card follower, E. C. Holland 912,571 

Card, record, J. Maclagan 912,969 

Cartridge extracting and loading device, A. 

Bengtson 912,643 

Casting plant, Patterson & Neumann 912,406 

Chain construction, B. Goodman 912,837 

Chain links, manufacturing, J. M. Dodge... 912,982 
Chair reclining attachment, F. E. Barnickle 912,354 

Chair tilting device, M. E. Stockwell 912,505 

Check chute guard and check, M. Mendel- 
sohn 912,591 

Check controlled device, K. B. Miller 912,397 

Chimney cap, adjustable, G. H. Kramer 912,578 

Chopper. See Food chopper. 

Chuck, E. Cook 912,448 

Chuck, J. A. Leland 912,582 

Chuck, automatic nipple, M. C. Seren 912,421 

Chuck, nipple, M. C. Seren 912,420 

Churn, W. Brockette 912,279 

Churn, H. Johnson 912,852 

Chute, compound, G. A. Long 912,389 

Circuit closer, W. E. Hubbard 912,848 

Circuit controller, R. W. Coffee 912,447 

Clamping mechanism, J. M. Thompson 912,757 

Clock, E. E. Dungan 912,833 

Clock Instalment, watchman's, O. E. Haus- 

burg 912,957 

Clocks, receptacle for keys for watchmen's, 

F. Hardinge 912,312 

Closet seat, E. L. Delany 912,824 

Cloth bolt board, W. W. Taft 912,630 

Cloth laying machine, a C. Schneider 912,738 

Clothes drainer, H. E. Taylor 912,331 

Clothes line slack adjuster, A. Heisterkamp. 912,566 

Clutch, E. Bodmer 912,358 

Clutch, E. H. Sherbondy 912,741 

Cock, T. M. Gleason 912,466 

Cock, ball, L. B. Thore 912,632 

Cock, gage, J. Olsson 912,604 

Cock, stop, Hoelscher & Gavin 912,569 
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Coin holder, R. W. Shaw 

Coke ovens \ th coal, apparatus for charg- 
ing, W. J. Jenkins 

Comb, A. C. Becken 

Concrete pipe structure, reinforced, H. R. 

McMahon 

Concrete tie, N. P. Prandsen 

Concrete water pipe or conduit, reinforced, 

J. M. Phelan 

Controlling mechanism for machines acting 

on sheets or signatures, II. P. Kendall. 

Connecting rod, J. C. Bird 

Cooking utensil, steam, C. H. Stage 

Copy holder, W. A. Olive 

Corset, C. H. Schopbach 

Corset, maternity, H. S. Anderson 

Cotton chopping machine, E. A. McReynolds 

Cotton press tamping device, S. S. Ray 

Coupling or connector, W. E. Benson 

Crane, radius counterbalance, W. Van Wie. 

Crate, G. E. Jackson 

Crate, banana, I. Albertelli 

Cultivator, J. T. Miller 

Culvert pipe, C. O. Wold 

Curtain holder, C. H. Keyes 

Curtain ring, ball bearing, J. W. Leslie.... 

Cyanid briquets, making, J. Bueb 

Dampening machine, J. W. Miller 

Dauber, R. L. McMurran 

Dental articulator, G. B. Snow 

Dental matrix clamp, S. S. Carleton 

Desk table, C. II. Haberkorn 

Dispensing apparatus, P. C. Nestor 

Distributer, R. Jardine 

Ditch digging machine, J. Embleton 

Ditching machine conveyer, I. N. Long 

Doll, sleeping, I. O. Wear 

Door bolt operating means, J. Jackson 

Door fastener, sliding, D. W. Alderman 

Door fastening means, J. Jackson 

Door knob or handle lock, A. Marion 

Door lock, F. P. Pfleghar 

Door spring. A. M. Barnett 

Door stop, E. C. Scruggs 

Doubling and winding machine, Hoyle & 

Barker 

Dough molding machine, Loesch & Bohme... 

Draft equalizer, N. Fryman 

Draw bar carrier, A. D. McWhorter 

Draw gear or draft rigging, A. E. Ostrander 

Drawer, drop, II. Smithson 

Drawer lock, E. C. Holland 

Drawstring, I. A. Donohue 

Driving mechanism, variable speed, R. M. 

Ruck 

Drum neater, C. W. & A. H. Nuss 

Duplex or master key lock, P. F. Augen- 

braun 

Dust separator, C. H. Keeney 

Dusting and sweeping appliance, pneumatic, 

C. J. Harvey 

Dye, azo, A. Bergdolt 

Earth closet, J. R. Koons 

Eccentric, shifting, P. Giebler 

Egg case, M. E. Van Luven 

Eggs, preserving. J. D. Smithers 

Electric conductor. S. G. Brown 

Electric generator, dynamo, J. O. Heinze, 

Jr 

Electric light socket, M. Norden ■ 

Electric log, J. II. Cuntz 

Electric machine field structure, dynamo, A. 

B. Field 

Electric motor controller. R. L. Munson 

Electrical apparatus, coin controlled, A. W. 

Roovers 

Electrical clutch and brake, Steckel & 
Thomson 

Electrical device or machine, coin controlled, 
J. Weiner 

Electrolytic cell for separating constituents 
of a mixture of metal or an alloy, H. 
Lacroix 

Elevator safety device, W. P. Groom 

Engine, etc., indicator, steam, B. H. Hop- 
kinson 

Engine governor speed regulating device, J. 
E. Kimble 

Engine packing, rotary, M. H. Hulings. ... . . 

Engine reversing gear, A. Runnlon 

Excavator, C. H. Caleson 

Explosive engine, C. M. Steely 

Extension clamp, A. L. Cobb 

Extractor. See Percolator and extractor. 

Fan, F. Gerber 

Fan and pump, centrifugal, G. M. Capell... 

Feed bag, K. L. W. Grasnlck 

Feed bag support, E. S. Elliot 

Fence post and anchor therefor, N. Biber- 
stine 

Fence stretcher, Haynes & Cocker 

Fertilizer distributer, W. P. Smith 

Fiber, apparatus for handling the electro- 
lytic products of brine In the treatment 
of, Wentworth & Larchar 

Fiber, handling the electrolytic products of 
brine in the treatment of, Wentworth & 
Larchar 

File, account, Schmidt & Huwe 

Filling material for reaction spaces, O. 
Guttmann 

Filter plate, pressure, C. W. Merrill 

Fire extinguishing system, automatic, J. B. 
Erwin 

Fishing rod, J. B. Fischer 

Fixture joint, sanitary. E. C. Stover 

Flat iron, electrically heated. Holley & Root 

Flour packer auger attachment, J. Pullin- 
ger 

Flower pots and like articles, detachable 
bail for, G. B. Hart 

Flue dust in blast furnaces and preventing 
the formation of the same, effecting the 
precipitation of, Atcherson & Slddall... 

Fluid clutch mechanism, C. W. Dodge. Jr., 

912,652, 

Fluid gage, M. Martin 

Fluid pressure cushioning device, C. E. 
Squ i res 

Flushing tank, A. R. Gilmore 

Food chopper, S. R. Munson 

Foot and body warmer, portable, F. Batter. 

Force feed lubricator, C. C. Wakefield 

Fruit packing device, E. F. McLaughlin 

Fuel, artificial, Foreman & Thornton 

Fur stretcher, adjustable, H. P. Hansen .... 

Furnace, S. Dewhirst 

Furnace casting apparatus, blast, M. Killeen 

Furnace fuel conveyer, E. Anderson 

Furnace pan, T. C. Evans 

Furnace regulating mechanism, A. W. Pud- 
dington 

Furnaces, device for the consumption of 
smoke in, A. Gropengieszer 

Furniture, school, W. Redmond 

Gaiter, H. Cohen 

Game apparatus, G. W. L. Edwards 

Game apparatus, J. Graves 

Game apparatus, coin controlled. R. F. Dow- 
ney 

Garment band, adjustable. C. E Baker 

Garment fastener, G. II. Maurer 

Garment hanger, A. E. Larson 

Garment receptacle attachment, G. H. 
Wheary 

Garment supporter, C. J. White 

Garter, W. M. McCafferty 

Gas burner, W. V. D. Kelley 

Gas burner, three-way natural, J. O'Neil... 

Gas fixture adjustable pilot light attach- 
ment, G. Gilcher 

Gas from coal, manufacturing, B. Thiemlch 

Gas generator, acetylene, G. E. J'ohnson.... 

Gas manufacturing and mixing apparatus, 
Loomls & Pettibone 

Gas producer, G. Hatton 

Gas producer, E. Lawrenz 

Gas purifying apparatus, J. Levey 

Gas retorts, etc., apparatus for discharging 
coal, C. Hollander 

Gases to gas engines, making and deliver- 
ing mixed, Loomls & Pettibone 

Gasolene engine, rotary, D. H. Thompson... 

Gate fastener, J. H. Tschirley 

Gear cutting machine, W. B. Yates 

Gear operating device, F. Schorno 

Gear, reversing, W. A. Slusher 

Gear, running, W. Shaw 

Gearing, multiple speed, N. B. Runnals. . . . 

Glass etching machine, A. B. Knight 

Glass goods, manufacture of ornamental, C. 

C. Sibley 

GlaBS, wired, E. B. Gibert 




912,885 

912,965 
912,791 
912,912 
912,405 
912,624 
912,769 
912,875 
912,889 
912,788 
912,335 
912, G82 
912,437 
912,870 
912,638 
912,854 
912,476 
912,538 
912,592 
912,719 
912,748 
912,810 
912,672 
912,603 
912,683 
912,937 
912,390 
912,637 
912,379 
912,930 
912,378 
912,587 
912,884 
912,933 
912,326 

912,847 
912,695 
912,461 
912,876 
912,723 
912,328 
912,570 
912,830 

912,736 
912,404 

912,773 
912,686 

912.05G 
912.35G 
912,856 
912.836 
912.922 
912,909 
912,801 

912,565 
912,720 
912,291 

912,551 
912,871 



912,859 
912,560 

912,680 

912,689 
912,963 
912,893 
912,806 
912,751 
912,543 

912,464 
912,362 
912,952 
912,548 

912,790 

ma. h. 5 

912,431 



912,340 
912,419 

912,310 
912,867 

912,370 
912.552 
912,753 
912,471 



The Best Results 

can only be obtained with the best 
iiida. Hence the success always 
' nttendiDg the use of our 

"STAR" LATHES 

which are the results of practical 
knowledge and long experience *" 



achtne tool buililii 



g, Repe.it orders 
from home and foreign governments 
attest the high quality °f these lathes. 
Write f«r catalogue '*B." 
'HIE SENECA FALLS MFG. CO. 
695 Water St., Seneca Falls. N. Y. 



Engine and Foot Lathes 

MACHINE SHOP OUTFITS, TOOLS AND 

SUPPLIES BEST MATERIALS. BEST 

WORKMANSHIP. CATALOGUE FREE 

SEBASTIAN LATHE CO.. 120 Culvert St., Cincinnati. 0. 



Veeder Counters 

to register reciprocating u,. 
movements or revolu- 
tions. Cut full size. 
Booklet Free. 

VEEDER MFG. CO. 
18 Sargeant St., Hartford, Conn. 

Cyclometers, Odometers, 

Tachometers. Counters 

and Fine Castings. 

Represented in Great Britain by 
Messrs. Markt & Co., Ltd., 6 
City Road, Unshury Square, 
London, E. C, England. 




Reduces Gas Bills 



012,410 
012,472 



012,641 

912,938 

012,303 

012,502 
012,605 
912,482 
012,527 
012,337 
012,874 
012,554 
012,311 
912,828 
012,688 
012,031 
912,980 

912,616 

912,561 
912.413 
912,283 
912,547 
912.053 

012.654 
012.642 
012,707 
012,388 

912,342 
012,517 
012,718 
012,576 
012,881 

012,304 
012.500 
012,380 

912,698 l 
912.373 
912,580 
912,694 

912,679 

912,699 
912,332 
012.333 
012,349 
912,494 
912,498 
912,424 
912,418 
912.386 

912,426 
912,950 



X^htiT^ Om GAS CONTROLLER stops 
J wC XT "! that Blowing and Breaking 
xl^^B ^^T Mantles and will actually save 

^^Blp y ou '5$ to 30$ on every gas 

(pa^tid) bilL We guarantee it. 

AeeutB Wanted Lasts a lifetime and needs no atten- 
tion. No expense after attached. Drop a postal and let us 
send prices. Write us today: References, any bank in Chicago. 
Gas Users Association, 573 Madison Street, Chicago 




MIS 



GRINDER 



Has no pumps, no valves. No 
piping required to supply it with 
water Always ready for use. Sim- 
plest In construction, most efficient 
in operation . Pricew ill interest you 

W. F. A: JNO. KARNES CO., 

Established 1875. 
199i> Ruby St., Rocklord, 111. 



Have You Seen ThB Pprfpntinn Wrpnnh? 



The newest and best wrench made. All steel. 
Great strength. Instantly adjusted. Easily and 
quickly operated. Positive erip. Immense time, 
trouble and temper saver. Indispensable to 
Autoinobilists. Best "all round" tool ever offered 
for sale. Must be seen to be appreciated. " You'll 
want one when you see it." For circular address 

THE PERFECTION WRENCH COMPANV 
Box 426 G, Port Chester, N. Y. 




JAGER Marine 
^-Cycle Engines 

Skillfully designed and well 
built. Single lever control, com- 
bining automatic carburettor 
with spark advance. Develops 
wide speed ranee and reliability 
under most trying ' conditions 
Sizes3to60h. p. Send for catalog. 

CHAS. J. JAGER CO. 

281 Franklin, cor. Batterymarch St. 
Boston, Mass. 




;;$60 



GOES LIKE SIXTV 

. SELLS LIKE SIXTV^ 
I SELLS FOnSIXT 

GILSON 

IGASOLENE 

ENGINE 

For Pumping, Cream 

arators. Churns, Wash Ma- 
rines, etc. FEEE TEUL 
Ask for catalog-all sizes 

GILSON mfg. CO. 308 *«* St. Port Washington, Wit 



Instructive Scientific Papers 

ON TIMELY TOPICS 



Price 10 Gents each by mail 



ARTIFICIAL STONE. By I,. P. Ford. A 
paper of immense practical value to the 
architect and builder. Scientific Ameri- 
can Supplement 1500. 

THE SHRINKAGE AND WARPING 
OF TIMBER. By Harold Busbridge. An 
excellent presentation of modern views ; 
fully illustrated. Scientific American 
Supplement 1500* 

CONSTRUCTION OF AN INDICAT- 
ING OR RECORDING TIN PLATE 
ANEROID BAROMETER. By N. 
Monroe Hopkins. Fully illustrated. Scien- 
tific American Supplement 1500. 

DIRECT-VISION SPECTROSCOPES. 

By T. H. Blakesley, M.A. An admirably 
written, instructive and copiously illustrated 
article. Scientific American Supple- 
ment No. 1493. 

HOME MADE DYNAMOS. Scientific 

American Supplements 161 and 600 con- 
tain excellent articles with full drawings. 
PLATING DYNAMOS. Scientific Ame- 
rican Supplements 720 and 793 de- 
scribe their construction so clearly that any 
amateur can make them. 

DYNAMO AND MOTOR COMBINED. 

Fully described and illustrated in Scientific 
American Supplements 844 and 865. 
The machines can be run either as dynamos 
or motors. 

ELECTRICAL MOTORS. Their Con- 
struction at Home. Scientific American 
Supplements 759, 761, 767, 641. 



Price 10 Gents each, by mail 

Order through your newsdealer or from 

MUNN <& COMPANY 

361 Broadway New York 



Grain products to composite forms of food, 

machine for reducing, H. D. Perky 

Grease cup, P. G. Leistner 

Grinding machine feed table, J. Miller, Jr.. 

Grinding machine, lens, L. Wilhelm 

Gun, spring, H. U. Lauder milch 

Hair curler, P. A. Uoodykoontz 

Hair waving iron, J. C. Bradley 

Hame hook adjusting device, J. F. Nelson. . 
Harness maker's stitching horse, H. J. Bow- 
man 

Harness shaft loop, W. N. Heatou 

Hay and manure gatherer and loader, J. 

Peterson 

Hay stacker, F. M. Tinsley 

Heat generator, A. Noetel 

Heating apparatus, portable hot duid, H. T. 

Offterdinger 

Heating system, low pressure duid, E. H. 

Gold 

Heel, H. R. Manz 

Heel pad, Krech & Bruns 

Hicky, L. McCarthy 

High speed brake, W. B. Mann 

Hoist block, W. G. Stephan 

Horse releaser, G. J. Weyh 

Horses and cattle in case of tire, device for 

releasing, G. W. Mayberry 

Horseshoe, E. K. Powell 

Horseshoe, Moser & Schwaiger 

Horseshoe and calk, S. Gordon 

Horseshoe, soft tread, F. C. Limbocker 

Hose and pipe coupling, union, W. L. Can- 

niff 

Hose clamp, T. Harber.. 

Hose rack, R. D. Wirt 

Hulling machine, rice, F. G. Dieterich 

Hydrocarbon burner, A. W. Straight 

Ice cream freezer, T. M. Belknap 

Ice machiue, J. C. McCall 

Ignition timer, C. Sintz 

Incinerator, G. Allen 

Indicator. See Engine, etc., indicator. 
Indicator for hire or other vehicles, auto- 
matic fare, A. Seiman 

Inhaler, P. W. Shute 

Ink well, O. Nolin 

Insecticide or like materials, machine for 

distributing dry, T. ». Ware 

Insulator for electrically charged wires, S. 

J. Conrad 

Insulator, high tension. J. K. Soden 

Internal combustion engine, C. E. Iluryea... 
Iron and steel, melting pig, II. A. Evans... 
Iron, torch, and portable light, combined 

soldering, A. Harf 

Ironing board, W. J. Nelson 

Ironing board, J. Kepple, Jr 

Ironing machine, T. A. Elphick 

Jointing machine, Thomas & Solem 

Kiln chain tension device, sintering, C. H. 

Fettel 

Kinematograph, H. J. Crudge 

Knife attachment, C. J. Hagglund 

Knockdown box or case, J. Q. Matthews.... 

l.ace holder, C. Nesblt 

Ladder, combination extension and step, P. 

C Plasterer 

Lamp alarm, signal, W. K. Sparrow 

Lamp burner attachment, C. Z. Davis 

Lamp extinguisher, Maes & Armijo 

Lamp fixture, electrical, N. Weeks 

Lamp socket, plural, R. B. Benjamin 

Lathe feed mechanism, J. R. Perrine 

Lawn sprinkler, R. C. Sanders 

Lawn trimmer, J. R. Place 

Lemon squeezer, A. J. Bennett 

Lifting jack attachment, Sasser & McDonald 
Lime, apparatus for making sucrate of, J. 

F. Pool 

Line holder, J. N. Landry 

Liquid feeding device, W. F. Bostock 

Liquid cooler, rotatable, Brunner & Illggins. 
Loading machine, F. K. Holmsted, reissue.. 

Lock, Sohui & Mehl 

Locomotive, articulated, S. M. Vauclain 

Locomotive engines. II. W. Garratt 

Locomotive mattress, integral, R. V. Matti- 

son, Jr 

Loom, J. J. Grogan 

Loom, automatic filling replenishing, M. L. 

Stone 

Loom filling stop signaling device, A. E. 

Rhoades 

Loom let-off mechanism, J. Northrop 

Loom let-off mechanism, Draper & Wood... 
Loom needle motion, pile fabric, J. A. Clark 

Lo#m pick ball cover, T. Nevin 

Loom thread parting mechanism, A. E. 

Rhoades 

Mail bag catching and delivering apparatus, 

C. A. Sipe 

Mail carrier, A. W. Riggs 

Mailing card, coin, L. H. Clarke 

Mallet, C. II. Ba.vley 

Mangle, A. Musch 

Mantel panel, W. J. Gray 

Massage device, T. II. Midgley 

Mat, T. C. Mcl'herson 

Match box, R. E. Johnson 

Match safe, self-feeder, F\ E. Long 

Mattress, M. Brown 

Mattress, filled, M. Fischman 

Mausoleum construction, etc.. C. U. Dow- 
ney 

Measuring implement, combination, E. C. 

Patterson 

Measuring instrument tubular spring, W. 

Strube 

Mechanical brake, D. C. Schnltz 

Metal working machine, J. [tartness 

Mill cooling device, tin sheet, P. J. Wint- 

gens : 

Mixing and kneading machine, R. T. Grif- 
fiths 

Moistener, W. P. Cook 

Mold, G. Bauer 

Mold, L. Diaz .' 

Motive power apparatus, H. K. Hess 

Motor, P. Stanch 

Motor commutator, A. J. Pfaff 

Muck channel forming tunnel track and 

muck discharging car, combined, R. B. 

Sigafoos 

Music teaching device, L. A. Jaros 

Musical instrument, pneumatic self-playing, 

L. B. Doman 912.366, 912.939, 

Muzzle for dogs and other animals, W. P. 

Marshall 

Needle threader, J. K. Stockland 

Nest, hen's, A. L. Glass 

Nitrohydrocurbon composition, densifying, F. 

J. H. Roewer 

Nozzle, spraying, W. T. Yard 

Nozzle, spraying, F. & F. Koenigkramer. . . . 
Nut blank making apparatus, H. C. Graham 

Nut lock, B. F. Pinson 

Nut lock, W. II. Snavely 

Nut lock, J. Fahner 

Objective. W. Zschokke 

Oiler, automatic. J. L. Schrode 

Ore separator, electromagnetic, T. Charlton. 
Ore treating furnace, universal, C. C. Med- 

bery 

Ores by flotation, apparatus for separating, 

A. J. F. De Bava.v 

Ores, roasting, II. K. Hess 

Ores, treating. R. McKnight 

Organ, E. Wright 

Oscillation detector and rectifier, G. W. 

Pickard 

Oscillation receiver, G. W. Pickard 

Osteopathic table, W. M. Marseilles 

Package tie. H. Barry 

Pad. See Hepl pad. 

Paper barrel staves, apparatus for making, 

J. T. Collins 

Paper barrel staves, making, J. T. Collins. 
Paper box covering machine. J. Aspenleiter. 

Paper clip, C. W. Sanders 

Paper package, S. Wheeler 

Peanut picking machine, F. F. Ferguson.... 

Peanut stripper, J. L. White 

Peg, turning, L. C. Becker 

Pen automatic fountain attachment, C. A. 

Faust 

Pencil sharpener, A. B. Bly 

Pencil sharpener, W. T. MaeHale 

Percolator and extractor, C. Warburton 

Phenacetln and product, treating, A. G. 

Meyer 

Photographic timing apparatus, P. H. 

Wheeler 



912,976 
912,693 
912,593 
912,518 
912,968 
912,839 
912,531 
912,877 

912,795 
912,374 

912,611 
»12,510 
912,879 

912,320 

912,467 
912,479 
912,579 
912,594 
912,392 
912,434 
912,515 

912,972 
912,614 
912,711 
912,667 
912,583 

912,809 
912,955 
912,928 
012,449 
912,506 
912,787 
912,873 
912,906 
912,521 



912,869 
912,742 
912,880 

912,635 

912,364 
912,501 
912,546 
912,298 

912,673 
912,319 
912,853 
912,450 
912,918 

912,550 
912,365 
912,469 
912,590 
912,602 

912,409 
912,433 
912.818 
912,864 
9,2. ,>w 
912.529 
912,6119 
912,493 
912.40S 
912,443 
912,737 

912,887 
912,387 
912,794 
912,281 
12,919 
912,910 
912.923 
912,303 

912,971 
912,300 

912,435 

912,415 
912,722 
912,942 
912.648 
912,403 

912,416 

912,907 
912,979 
912,446 
912,784 
912,872 
912,670 
912,708 
912.60!) 
912,381 
912.697 
912,536 
912,456 

912.368 



912,755 
912.323 
912,676 

912,764 

912,842 
912,815 
912,528 
912,829 
912,567 
912,914 
912,612 



912.904 
912,685 

912,940 

912,703 
912,915 
912,463 

912.733 
912,520 
912,691 
912,669 
912,407 
912,499 
912,657 
912,352 
912,740 
912,363 



912,394 

912,783 
912.568 
912,485 
912,767 

912.613 
912,726 
912,588 
912,782 



912.284 
912,285 
912.772 
912.895 
912,762 
912,835 
912,343 
912,441 

912,659 
912,357 
912.391 
912,634 

912,869 

912,516 



Piano hammer, J. W. E. Laker 

Piano practice muffler, E. J. Dawson 

Picture mount, H. D. Storrick 

Pie trimmer and crimper, E. G. Minneman. 

Pile driver, W. J. Hoy 

Pile or plush fabric. It. II. Gledhill 

I'ipe cap, vent, G. J. Dehn 

Pipe carrier foundation top, C. L. & L. C. 
Stueber 

Pipe coupling, E. W. Adams 

Pipe elbow, sheet metal convertible, H. F. 
Voshard t 

Pipe thread protector. J. T. Duff 

Piston leak obviating means, H. M. P. 
Murphy 

Pitman connection, W. C. Benson 

Placer machine, J. R. Wood 

Planter, J. R Miller 

Planter marker lifter, L. McDaniel 

Planter, seed, S. F. Dykes 

Planter, seed, W. A. Rockwell 

Plaster board, K. Friedman, et al 

Plow and scraper, W. A. Campbell 

Plow, wheeled. W. S. Graham 

Pneun.atic spring, W. H. Humphreys 

Potato digger, J. D. Wilcox 

Potato planter, O. W. Fisher 

Poultry marker, L. J. Davis 

Power transmitter, D. Williamson 

Printing frame, N. H. Baird 

Printing gage, W. Duke, Sr., and W. 
Duke, Jr 

Printing press, G. E. Pancoast 

Printing press, J 1 . E. Angel 

Printing press adjustable platen, C. A. 
Pinkham 

Projection apparatus, W. F. Folmer 

Pulley, expansible, C. F. Benjamin 

Pump, L. K. Pulliam 

Pump connection, C. L, Bastian 

Pump head, H. F. Story 

Pump, multiple impeller, A. E. Guy 

Pump packing, liquid, .7. V. 0. Palm 

Pump piston, water. E. O. Frisk 

Pumping power, F. M. Lee 

Purifier attachment, middlings, D. Deneen.. 

Purse, C. Eninger 

Pyrographical device, E. II. E, Malmquist.. 

Rail bond, C. R. Sturdevant 

Rail clamp, guard, C. E. Scruggs 

Rail, guard, J. Ferguson 

Rail joint, G. Seemann 

Rail joint. J. Giczewski 

Rail joint, A. L. Stanford 

Rail joint, II. S. Shafer 

Rail joint. E. A. Stark 

Rail joint, E. C. Wimbroligh 

Rail joint, compromise. V. C. Armstrong... 

Rail reversible guard, guard, Reinoehl & 
Weaver 

Rail stay, J. M. Vail 

Railway block signal system. J. P. France. . 

Railway car safety air brake appliance. 
Bacot & Arden 

Railway collision preventing device, F. Wolf 

Railway frog. Reinoehl & Weaver. .912.619. 

Railway rail and crossing, Reinoehl & 
Weaver 

Railway safety brake device. J. F. Howard. 

Railway signal and train controlling mech- 
anism, Flora & Zorge 

Railway switch, A. C. Mather 

Railway switch, G. Lange 

Railway switch, street. Snell & Dole 

Railway tie, L. J. Rlegler 

Railway tie and rail fastener, metallic, Voe- 
geli & Rosenberg 

Railway tie and rail fastener, combined me- 
tallic. Voegeli & Rosenberg 

Railway tie, metal, F. Timmons 

Railway tie, steel. Beaudette & Snowdon... 

Railway tracks, means for leveling and fin- 
ishing surfaces of ballasted, T. S. Caf- 
ferty 

Ratchet wrench. G. Baldwin 

Ratchet wench, combination. F. E. Walden. 

Razor, safety, P. II. 1'nsinger 

Refrigeration system. R. F. Massa 

Refrigerator. G. Mey 

Register. See Vehicle fare register. 

Registering mechanism, F. L. Cross 

Resilient wheel. Glaser & Olsen 

Respirator and inhaler, combined. H. Brat. . 

Retort, R. Bennett 

Reversing mechanism, II. A. Budde 

Rim engaging device, II. T. Andrew 

Riveting machine. G. Ermel 

Rotary engine, L. L. Lewis 

Rotary engine. Ford & Helmer 

Saddle, top roll, E. Dixon 

Safe door, J. M. Allen 

Safe structure, G. A. Hattersley 

Sanitary appliance. H. G. Brott 

Sash chain guide, U. G. McQueen 

Sash fastener. E. L. Thompson 

Sash holder. G. A. Dowling J 

Sash operating device. L. Barbieri. .912.779, 

Saw, inserted tootb. J. A. & G. H. Aup- 
perle 

Sawmill dog, H. M. Lofton 

Scene-shifting mechanism. H. Roberts 

Screw, jack. J. II. & J. W. Hartley 

Seal, bag, E. J. Brooks 

Seal, snap, E J. Brooks 

Seat, convertible cushioned and non-cush- 
ioned, Barrett & Alter 

Sectional stand, F. G. Grimier 

Seeding machine automatic adjuster, H. F. 
Deterding 912,825, 

Seeding machines, means for operating fur- 
row openers of. H. F. Deterding 

Sewer construction block. C II. Slocomb.... 

Sewing lasting machine. W. Gordon 

Sewing machine belts, means for and method 
of displaying, J. H. Boye : 

Sewing machine spool holder. L. Scbrelber. . 

Sewing machine thread controlling mechan- 
ism, W. M. Ammerman 

Shade bracket, extension, C. H. Luening... 

Shade roller attachment. J. V. Washburne.. 

Sharp pad. attachable, S. P. Cleary 

Sbeet delivering mechanism. R. Miehle 

Sheet feeding machine controlling mechan- 
ism, B. Gustafson 

Sheet feeding machine pile elevator, B. Gus- 
tafson 

Sheet metal piling, interlocking, S. T. Fiero. 

Sheet piling. A. A. Friestedt 

Sheet piling and means for driving or sink- 
ing the same. F. W. Skinner 

Sheet piling or other structural elements, 
locking the joints of adjacent units of, 
F. W. Skinner 

Shock absorbing apparatus, w. II. Son 

Shoe lace fastener. J. w. Knause 

Shoe lace snap fastener, II. S. Shafer 

Shoe lining. J. Mitchell 

Shoe protector, A. Lendgren 

Show case, A. C. Ucker 

Shredding machine, W. B. Caminade 

Shuttle, W. F. Clayton •. 

Sickle, J. A Henry 

Sign, electric lighted, Ziegler & Bartling... 

Sign, illuminated. M. Norden 

Signal alarm, automatic, P. A. Brown 

Signal system, electric, V. L. Beeman 

Skinning and dissecting knife, F. L. Putney 

Skirt. W. & S. Epstein 

Smelting, pyritic, J. T. Carrick 

Sodium carbonate, manufacture of hydrated, 
W. E. Ridenour 

Solid matter and liquids, agitating and sepa- 
rating mixtures of, J'. T, Carrick 

Sound reproducing instruments, attachment 
for the horns of, O. G. Rose 

Spanner or the like, P. G. Tacchi 

Speed changing mechanism, B. Gmur 

Speed mechanism, variable. P. N. Ramsey.. 

Spinning machine weight strap, E. Dixon... 

Spool holder, S. Wertheimer 

Spraying apparatus, Lamiell & Hurst 

Spraying appliance, J. C. Ryan 

Spring, F. B. King 

Spring motor, H. Schroder 

Sterilizer and irrigator, combination, M. H. 
Evans 

Stockings, knitting, J. Black 

Stone or concrete post mold, artificial, O. 
Dougherty, et al 

Stove auxiliary heater, W. Pett 

Stove, hot blast, J. I. Larimer 

Stovepipe, J. T. Rider 



912, 
012, 
912, 
912, 
912, 
912. 
912, 

012. 
912, 

912, 
012, 

912, 
912. 
912. 
912. 
912, 
012, 
912, 
912, 
912, 
912 
912 
912 
912, 
912 
912 
912 



860 
294 
329 
709 
962 
666 
823 

620 

929 

,330 
,044 

,713 
277 
760 
396 
484 
296 
891 
604 
808 
307 
370 
344 
457 
820 
345 
524 



945 
724 

771 

727 
299 
442 
888 
274 
984 
954 
321 
460 
475 
049 
451 
702 
916 
626 
453 
495 
558 
750 
901 
913 
92(1 
640 

618 
334 
371 

932 
316 
621 

620 

840 

662 

480 
861 
747 
731 



760 

920 
785 



777 
33S 
633 
866 
868 

544 
31 (5 

532 
644 
360 
770 
297 
315 
948 
650 
768 
473 
280 
401 

411 

653 

780 



774 
696 

732 
675 



781 
308 



827 
428 
608 

796 
739 

522 
700 
636 
813 
395 



912,562 



503 
661 
949 



497 
749 
690 
900 
398 
862 
921 
807 
935 
375 
639 
721 
359 
780 
411 
834 
540 



622 



559 
487 
651 
341 
966 
894 
855 
62i 

452 
934 



307 
883 
967 
,490 
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Classified Advertisements 

Advertising in this column is 75 cents aline. No less 
than four nor more than ten lines accepted. Count 
seven words to the line. All orders must be accom- 
panied by a remittance. Further information sent on 
request. 

READ THIS COLUMN CAREFULLY.— You will And 
inquiries for certain classes of articles numbered in 
consecutive order. If you manufacture these goods 
write us at once and we will send you the name aDd 
address of the party desiring the information. There 
is no charge for this service. In every case it is 
necessary to give tbe number of tbe inquiry. 
Where manufacturers do not respond promptly the 
inquiry may be repeated. 

MUNN & CO. 



BUSINESS OPPORTUNITIES. 

WE WANT TO ATTRACT THE ATTENTION of a 
successful man, capable of business management and 
unlimited executive ability, witb knowledge for direct- 
ing sales department and willing and able to grasp the 
fundamental principles of the mechanical rubber busi- 
ness. The rubber industry is developing faster than 
men are being developed for it, and you know what 
tbis means and its value to you. This company is one 
of the largest and most progressive in the United 
States. All communications strictly confidential. Ad- 
dress Rubber, Box 773, New York. 

Inquiry No. 8868.— Wanted to buy nickeloid for 

buttons. 

PATENT RIGHTS on a high-class, fully developed, 
well advertised article, already introduced on more 
than fifty railroads and interurban lines and in hun- 
dreds of fine homes in the United States, Canada and 
Mexico. Easily made in any factory, uood seller. 
Good working stock on hand. Particulars^ to those*ac- 
tualiy interested. Address G. R. Stanton, 1302 West 
Main Street, Decatur, 111. 

Inquiry No. 8877.— For manufacturers of convex 
glass for pictures. 



Inquiry No. 8944.— Fortheaddress of the manu- 1 
facturers of the king or lever collar button. 

Inquiry No. 8947.— For tbe manufacturers of a j 

machine to compel deep breathing called " Pneumaxe- | 
ter." 

Inquiry No .8948.— For manufacturers of gearing, 

noiseless or otherwise, suitable for speed ot 3,00U to 4,000 
r. p. m, for wheels 5 inches diameter. 

Inquiry No. 8949.— For manufacturers of a suc- 
tion or vacuum street sweeper. 

Inquiry No. 8950.— For manufacturers of ma- 
chinery for tbe production of Coquito, Palm, Babosa, 
and Mame seed or nuts. 

Inquiry No. 8951.— For manufacturers of ma- 
chinery for making milk bottle sanitary fiber caps. 

Inquiry No. 8953.— For firms making apparatus 
for using oil for fuel under a steam boiler instead of 
coal. 



PATENTS FOR SALE. 

MONET MAKING DNITED STATES AND CANADA 
PATENTS FOR SALE. -Adjustable window screens. 
Fit all windows. Ready market assured. Address 
W. F. Heuser, Cochecton, Sullivan County, N. Y. 

Inquiry No. 8885. — For manufacturers of the 
" Mysterious Ball " like that of Mr.Lepere's— a man iu 

a ball. 

U.S. AN t> CAN ADA.— Monkey wrench, quick acting, 
time saving. Strong sure grip, no screw, no notches, 
strong braced handle, easily made. In Official Gazette 
Jan. 12, 1909. Address W. J. Stenger, Mohall, N. Dak. 

Inquiry No. 8889.— Wanted t* buy a machine 
which breaks and divides apricot stones. 

FOR SALE. - Patent No. 898,681. Table baseball 
game. Will sell at a-bargain. For further informa- 
tion and full particulars address J. B. Rittenbouse, 
70 Pearl Street, Toronto, Canada. 

Inquiry No. 8894.— For manufacturers of an auto, 
matic camera for making photographs on pin trays, etc- 

PATENT FOR SALE, outright or royalty. Steel 
scaffold bracket. Used by all mechanics. Nothing like 
it on market. For full particulars address L. D. Carter, 
Roseville, California. 

Inquiry No. 8897.— For the manufacturers of the 
** Lid on " can opener. 

F"OR SALE on cash basis. PateDt No. 906,598 on Mail 
Delivering Device, for use in connection with rural de- 
livery. Working model in daily ub« and an approved 
success. Address C. E. Young, 207 Bowery, N. Y. City. 

Inquiry No. 8903. —For firms dealing in motor 
cars to suit Indian climate. 



PARTNERS WANTED. 

PARTNER WANTED. — Who can furnish money 

to construct an airship as per my patent No. 909,681. 
For particulars address William Rumble, 1802 Crotona 
Avenue, New York. 



Inquiry No. 8904.- 

hand machinery for making 



-Wanted to buy new or second 
iking " bow type," mouse and 

rat trap springs and wire parts, single machine or full 

outfit. 



AGENTS WANTED. 

JUST OUT— Low-priced, 3-Ib. mop; turn crank to 
wring ; clean hands ; women all buy ; 150 per cent, profit ; 
catalog free. For full information and particulars, ad- 
dress U. S. Mop Co., 306 Main St., Leipsic, O. 



Inquiry No. 8908. 

for Venetian blinds. 



For a dealer in tapes and cords 



LISTS OF MANUFACTURERS. 

COMPLETE LISTS of manufacturers in all lines sup- 
plied at short notice at moderate rates. Small and 
special lists compiled to order at various prices. Es- 
timates should be obtained in advance. Address 
Munn & Co., List Department, Box 773, New York. 

Inquiry No. 8909. 

or blind rollers. 



-For a machine to paint shade 



A LIST OF 1,500 mining and consulting engineers on 
cards. A very valuable list for circularizing, etc. 
Price $15.00. Address Munn & Co., List Department, 
Box 773, New York. 

Inquiry No. 8911.- Wanted to buy steam fitter's 
tools and screw-cuttiDg lathes. 



MISCELLANEOUS. 

UNITARIAN LITERATURE, including sermons and 
weekly publications, sent free, on application to Miss 
Peck, 106 George Street, Providence, R. I. 

Inquiry No. 8918.— For manufacturers of *'Wydt*s 
Electro-Catalytic Sparking Plug. 

Inquiry No. 8920.— For a still for extracting alco- 
hol from saw dust. 

Inquiry No. 8931.— For tbe manufacturers of gilt 
paper. 

Inquiry No. 8932.— Wanted the address of Wortb- 
ington Boiler Co. 

Inquiry No. 8926.— Wanted to buy a tree digger 
of steel piates which are forced down beside the tree 
and locked in position. 

Inquiry No. 8937.— Wanted to buy an apparatus 
for sterilizing water at the tap by an ozonizer. 

Inquiry No- 8928.— For the manufacturers of a 
steam rotary excavator as described in the Scientific 
American of December 12, 1008, pa ge 347. 

Inquiry No. 8929.— For makers of automatic 
gates that can be opened without the driver of a vehi- 
cle getting out. 

Inquiry No. 8931 .—For parties who manufacture 
the Western Stump Borer for boring stumps. 

Inquiry No. 8934.— Wanted to buy seal and book 
of blank stock certificate. 

Inquiry No. 8936.— Wanted machinery used to 
spin or wrap paper pencils in the manner that paper 

pencils are made. 

Inquiry No. 8940.— Wanted to buy machine or 
bender for rounding angle iron, flat iron and round end 
oblong tanks. 

Inquiry No. 8941.— For manufacturers of ma- 
chinery for making fly screens. 

Inquiry No. 8942.— Wanted to buy apparatus to 
enable anyone with rheumatism orotber causesto hold 
a penholder. 

Inquiry No. 8943.— Wanted a portable hand ma- 
chine for breaking stones for installing road surface. 
To be worked by two or three men. 



Strands with viscose, and the article, apply- 
ing and treating, L. M. Chorier 

Strata, such as muck, sand, etc., device for 

sinking through soft, A. B. Doweli 

Street pavement or roadway, A. E. Schutte. 
Sulfur burner, agitating, J. C. Wise, reissue 
Sulfur from sulfur-bearing gases, recovering, 

P. S. Smith 912,743, 

Swivel, chain, A. J. Pollock 

Syrup, apparatus for the manufacture of 

simple, S. T. Hensel 

Tack pulling machine, insole, W. F. Reul- 

mann 

Talking machine mechanism, H. Sheble 

Talking machine sound box, T. Kraemer 

Tank. See Flushing tank. 

Tape applying mechanism, M. B. Diskin.... 

Telephone attachment, Lyda & Robinson 

Telephone cord protector, E. T. Banes 

Telephone repeating apparatus and circuit, 

J. J. Skidmore 

Telephone system, W. W. Dean 

Telephonic receiver, A. H. Nicholson 

Temperature regulating device, W. W. Cur- 
tis 

Thermostat, E. W. Comfort 912,286 to 

Thermostatic instrument, C. S. Johnson 

Threshing machine, E. M. Peterson 

Ticket holder, C. L. Brush 

Ticket holder, A. V. Sims 

Ticket holder, milk, J. H. Rackmyer 

Tile, roofing, B. L. Bacot 

Time controller, electric, H. K. Wood 

Time cut-out, J 1 . Gardner 

Tire, automobile, F. E. Modlin 

Tire, automobile, J. Shaw 

Tire, pneumatic, G. J. Paynter 

Tire retaining flanges, securing device for, 

R. S. Bryant 

Tires, device for inserting balls in, J. S. 

Summers 

Tobacco curing stick, J. G. Sharon 

Toll box, J. M. Baker 

Tool, M. H. Stevens .* 

Tool, electrically heated, Wohl & Low 

Tool handle, pneumatic, W. O. Duntley 

Tool, mortising, J. Anderson 

Tool, rock drilling, H. G. Williams 

Toy, T. Harris 

Trains, apparatus for automatically control- 
ling the speed of, Schreuder & Splcer... 

Trolley, S. B. Sickelsmith 

Trolley head and guard, McGuffey & Dow- 

ler 

Trolley stand or base, C. J. Geterman, 

912,556, 
Trousers stretcher and creaser, Roumillat & 

Caldwell 

Truck, printer's form, J. A. Mashek 

Truck provided with special ball bearings, 

C. Gentle 

Tube-making machine, M. E. Curtis 

Tube sections and similar parts, machine for 

making, Nilson & Olson 

Tunnel boring device, R. H. Keays 

Turbine motor, T. S. Patterson 

Twyer iron, R. C. Kraatz 

Type case bracket, A. T. Gaumer 

Type, machine for forming justified lines of, 

W. T. Hoofnagle 

Typewriter, E. J. Barker 

Typewriter case, B. S. Gore 

Typewriter copy holder and marker, T. W. 

McCreary 

Typewriting machine, H. P. Moorrees 

Typewriting machine, C. H. Shepard 

Typewriting machine, E. S. Morgan 

Typewriting machine tabulating device, F. 

J. Tanner 

Typewriting machines, paper feed for front 

strike, W. R. Fox 

Umbrella, folding, R. Greenwood 

Umbrella frame, J. Rose 

Unit switch multiple, H. W. Cheney 

Valve, N. B. Creighton 

Valve, E. W. & W. H. Roberts 

Valve alarm attachment, R. F. Spamer 

Valve, automatic engine stop, J. L. Kim- 
ball :■ 912,384, 

Valve, balanced slide, W. F. Gould . 

Valve cagjj for air brake pumps, air, J. 

Mattihaly 

Valve, fiusfi, D. W. McNeil 

Valve, flushing, D. W. McNeil 

Valve, so-called reducing, C. E. Squires.... 

Valve, triple, W. V. Turner 

Valve, triple. Turner & Custer 

Vault, burial, Reinmiller & Campbell. 

Vehicle attachment, C. Todd 

Vehicle controlling means, motor, W. F. 

Richards 

Vehicle fare register, Popp & de Horevitz . . 

Vehicle foot rest. A. E. Smith..... 

Vehicle, motor, S. R. Brainard 

Vehicle spring clip, R. Jardine ;.. 

Vehicle wheel, M. M. Bailey 

Vehicle wheel brake shoe, Earlam & Wild. 

Vehicle wheel cushion tire, E. J. Duff 

Vehicles, connection with taximeters or 

fare indicators for, C. Mascart 

Vehicles, device for detaching horses from, 

T. M. Bovard 

Vehicles, device for indicating the intended 
movements of, P. S. Douglas-Hamilton. 

Vending machine, J. E. Packard 

Vending machine, coin controlled, G. W. 

Finney 

Vessel, hydroplane, G. R. Clifford 

Vessels, quicksilver closure for fermenta- 
tion, W. Lazarus 

Voucher severing device, A. H. Graves 

Wagon and portable furnace, hygienic, D. 

Mandel 

Wagon body, J. T. Smither 

Wagon body, Graham & Baker 

Wagon reach, Braum & Wackerow 

Washbasin, D. W. McNeil 

Washing machine power transmitting device, 

T. J. Winans 

Water closet seat, E. C. Stover 

Water gage, electric alarm, G. C. Marsh... 

Water meter, A. H. & C. H. Kennedy 

Water softening apparatus, W. M. Bruce, 

912,802, 

Web material, feeding, C. B. Stilwell 

Well or cistern top, W. B. Libby 

Wheat heater, H. F. Pietsch 

Wheel. See Resilient wheel. 

Wheel, R. W. Pringle 

Wheel, B. C. Seaton 

Wheel, T. J. Thorp 912,758, 

Wheels and shafts, safety device for con- 
necting, W. F. Richards 

Wind shield, J. H. Sprague 

Winding machine, B. Hurd 

Window, bay, L. G. Quackenboss 

Window lock, W. E. De Voe 

Window lock, C. H. Caler 

Window lock, automatic, A. N. Davis 

Window pane fastener, H. G. Frazier 

Window safety device, J. Fishman 

Window screen, F. F. Hultgreen 

Window, swinging, H. J. Schlacks 

Wire fence clutch, E. Shultz. 

Wire stretcher, B. Goodman 

Wire stretcher, B. Hestness 

Wire stretching appliance, G. L. Kroder. . . 
Wire structure, T. G. Melish 




912,941 

912,898 

12,921 

912,744 
912,323 



912,730 
912,425 

912,857 

912,545 
912,701 
912,778 

912,908 
912,822 
912,878 

912,293 
912,288 
912,573 
912,610 
912,804 
912,905 
912,412 
912,353 
912,347 
912,555 
912,399 
912,422 
912,725 

912,537 

912,917 
912,902 
912,776 
912,752 
912,765 
912,655 
912,523 
912,925 
912,844 

912,897 
912,427 

912,400 



912,492 
912,589 

912,463 
912,292 

912.601 
912,575 
912,608 
912,314 
912,462 

912,961 
912,525 
912,951 

912,596 
912,316 
912,327 
912,710 

912,508 

912,660 
912,841 
912.491 
912,542 
912,816 
912,890 
912,432 

912,385 
912,372 

912,706 
912,597 
912,599 
912,503 
912,511 
912,512 
912,414 
912,759 

912,489 
912,728 
912,429 
912,798 
912,684 
912,438 
912,369 
912,943 

912,704 

912,646 

912,831 
912,606 

912,455 
912,814 

912,581 
912,981 

912,585 
912,430 
912,840 
912,800 
912,598 

912,927 
912,754 
912,970 
912,383 

912,803 
912,330 
912,477 
912,322 

912,615 
912.627 
912,919 

912,488 
912,911 
912,681 
912,617 
912,295 
912,805 
912,817 
912,302 
912,458 
912,849 
912,623 
912,903 
912,838 
912,960 
912,858 
912,481 



AGRICULTURE The New Agriculture. 

By T. Byard Collins. 12mo.;374 pages; 
106 illustrations $2.00 

A popular outline of the many changes which 
are revolutionizing the methods of farming, and the 
habits of farm life. It is one of the most prac- 
tical treatises on the subject which has ever been 
issued. 

ALCOHOL — Industrial Alcohol. Its Manu- 
facture and Uses. By John K. Brach- 
vogel. 8vo. ; 528 pages; 107 illustra- 
tions $4.00 

A practical treatise based on Dr. Max Maercker's 
"Introduction to Distillation," as revised by Drs. 
Delbruck and Lange, comprising raw material, 
mashing and yeast preparation, fermentation, dis- 
tillation, rectification and purification of alcohol, 
alcoholometry, the value and significance of a tax- 
free alcohol, methods of denaturing, its utilization 
for light, heat, and power production, a statistical 
review, and the United States law. 

AMATEUR MECHANICS. — Home Mechan- 
ics for Amateurs. By George M. Hop- 
kins. 12mo.; 370 pages; 326 illustra- 
tions ■ $1-50 

This is a thoroughly practical book by the most 
noted amateur experimenter in America. It ap- 
peals to the boy as well as the more mature ama- 
teur. Holidays and evenings can be profitably occu- 
pied by making useful articles for the home or in 
the building of small engines or motors or scien- 
tific instruments. 

AMUSEMENTS. — The Scientific American 
Boy. By A. Russell Bond. 12mo.; 317 

pages; 340 illustrations... $2.00 

This is a story of outdoor boy life, suggesting a 
large number of diversions which, aside from af- 
fording entertainment, will stimulate in boys the 
creative spirit. In each instance complete prac- 
tical instructions are given for building the various 
articles. 

COMPRESSED AIR. — Compressed Air. Its 
Production, Uses, and Application. By 
Gardner D. Hiscox. 8vo. ; 665 pages; 

540 illustrations $5.00 

The most complete book on this subject. It 
treats on its physical and operative properties, and 
is written by an expert. Taken as a whole it 
might be called an encyclopedia of compressed air. 
DIES. — Their Construction and Use for the 
Modern Working* of Sheet Metals. By 
Joseph V. Woodworth. 8vo.; 384 pages; 

505 illustrations $3.00 

A most useful book, and one which should be in 
the hands of all engaged in the press working of 
metals; treating on the designing, constructing, and 
use of tools, fixtures and devices, together with 
the manner in which they should be used in the 
power press, for the cheap and rapid production of 
sheet metal articles. 

ELECTRICITY. — The Standard Handbook 
for Electrical Engineers- Written and 
compiled by a Staff of Specialists. Second 
edition, corrected. 12mo ; 1285 pages ; 
12G0 illustrations. Bound in flexible 

morocco $4.00 

A new pocket book consisting of twenty sections; 
each written by a specialist of engineering experi- 
ence and containing the latest data and information 
regarding standard electrical practice. 
ELECTRICITY. — Electrician's Handy Book. 
By T. O'Conor Sloane. 761 pages; 556 
illustrations. Hansomely bound in red 

leather, pocket-book style $3.50 

This work is intended for the practising elec- 
trician who has to make things go. Although the 
principles of electricity and magnetism are treated^ 
the greater part of the book is devoted to prac- 
tical handling of machinery, details of construc- 
tion, and computations such as will be encountered 
in every-day practice. 

GAS ENGINES. — Modern Gas Engines and 
Producer Gas Plants. By R. E. Mathot. 
8vo.; 314 pages; 152 illustrations. .$2.50 
A practical treatise setting forth the principles 
of gas engines and producer design, the selection 
and installation of an engine, conditions of per- 
fect operation, producer gas engines and their possi- 
bilities, the care of gas engines and producer gas 
plants, with a chapter on volatile hydrocarbon, and 
oil engines. 

GAS ENGINES. — Gas, Gasoline, and Oil 
Engines. Including Producer Gas 
Plants. By Gardner D. Hiscox. 8vo.; 
442 pages; 351 illustrations. ...... .$2.50 

A complete book on the subject for gas engine 
owners, gas engineers, and intending purchasers of 
gas engines, treating fully on. the construction,* in- 
stallation, operation, and - maintenance of gas, 
gasoline, kerosene, and crude petroleum* engines, 
with special information on producer and suction 
gases. 

GAS ENGINES. — Gas Engine Construction. 
By H. V. A. Parsell and A. J. Weed. 
8vo.; 304 pages; 145 illustrations . .$2.50 
A practical treatise describing the theory and 
principles of the action of gas engines of various 
types, and the design and construction of a half- 
horse-power gas engine, with illustrations of the 
work in actual progress, together with the dimen- 
sioned working drawings giving clearly the sizes 
of the various details. 

HEATING. — Practical Steam and Hot 
Water Heating* and Ventilation. By 
Alfred G. King. 8vo.; 402 pages; 304 

illustrations $3.00 

An original and exhaustive treatise, prepared for 
the use of all engaged in the business of steam, 
hot water heating, and ventilation. The standard 
and latest book published. Describes all of the 
principal systems of steam, hot water, vacuum, 
vapor, and vacuum-vapor heating, together with the 
: new accelerated systems of hot water circulation, 
including chapters on up-to-date methods of venti- 
lation. 

HYDRAULICS. — Hydraulic Engineering. By 
Gardner D. Hiscox. 8vo.; 315 pages; 
305 illustrations $4.00 

A practical wonk treating on the properties, 
power, and resources of water for all purposes, 
including the measurement of streams, the flow of 
water in pipes or conduits; the horse-power of 
falling water; turbine and impact water wheels; 
wave motors; centrifugal, reciprocating, and air- 
lift pumps, etc. 

INDUCTION COILS. — The Design and Con- 
struction of Induction Coils. By A. 
Frederick Collins. 8vo. ; 290 pages; 140 

illustrations $3.00 

This work gives in minute details full practical 
directions for making eight different sizes of coils, 
varying from a small one giving a ^-Inch spark 
to a large one giving 12-inch sparks. The dimen- 
sions of each and every part down to the smallest 
screw are given, and the descriptions are written 
in language easily comprehended. 
LATHE, — Modern American Lathe Practice. 
By Oscar E. Perrigo. 8vo.; 424 pages; 

314 illustrations $2.50 

A new book describing and illustrating the very 
latest practice in lathe and boring mill operations, 
as well as the construction of and latest develop- 
ments in the manufacture of these Important 
classes of machine tools. 



MAGIC. — Magic, Stage Illusions, and Sci- 
entific Diversions. Including Trick 
Photography. Compiled and edited by 
Albert A. Hopkins. 8vo. ; 568 pages; 

420 illustrations $2.50 

This very interesting volume is acknowledged to 
be the standard work on magic. It appeals to the 
professional and amateur alike. The illusions are 
all explained in detail, showing exactly how the 
tricks are performed. 

MECHANICAL MOVEMENTS. — Mechanical 
Movements, Powers, and Devices. By 
Gardner D. Hiscox. 8vo. ; 403 pages; 

1,800 illustrations $3.00 

This is a collection of different mechanical mo- 
tions and appliances, accompanied by appropriate 
text, making it a book of great value to the in- 
ventor, the draftsman, and "to all readers with 
mechanical tastes. 

MECHANICAL APPLIANCES. — Mechanical 
Appliances, Mechanical Movements, and 
Novelties of Construction. By Gardner 
D. Hiscox. 8vo.; 396 pages; 970 illus- 
trations $3.00 

This book, while complete in itself, is in fact a 
continuation of the author's "Mechanical Move- 
ments, Powers, and Devices." The author presents 
to the reader information regarding nearly all con- 
ceivable devices for producing motion or accom- 
plishing mechanical results. 

SPECIAL OFFER: These two volumes sell for $3 
each, but when they are ordered at one time from 
us, we send them prepaid to any address in the 
world, on receipt of 55. 

PATENTS. — Practical Pointers for Paten- 
tees. By P. A. Cresee. 12m0. ; 144 

pages $1.00 

Containing valuable information and advice ou 
the sale of patents and elucidation of the best 
methods employed by the most successful inven- 
tors in handling their inventions. It gives exactly 
that information and advice about handling patents 
that should be possessed -by every inventor who 
would achieve success. 

PHYSICS. — Experimental Science. Ele- 
mentary, Practical, and Experimental 
Physics. By George M. Hopkins. In 
two volumes. 8vo. ; 1,105 pages; 918 
illustrations. Cloth, $5.00. Half mo- 
rocco, $7.00 

This book treats on the various topics of physics 
in a popular way and describes with rare clearness 
and in detail the apparatus used, and explains the 
experiments in full, so that teachers, students, 
and others interested in physics may readily make 
the apparatus without great expense and perform 
the experiments without difficulty. 
PLUMBING. — Modern Plumbing Illustrat- 
ed. By R. M. Starbuck. 392 pages; 
IO14 x 7 V»; 55 full-page engravings. 

$4.00 
A comprehensive and up-to-date work illustrating 
and describing the drainage and ventilation of dwell- 
ings, apartments, and public buildings, etc. The 
very latest and most approved method in all 
branches of sanitarv installation are given. 
PUNCHES. — Punches, Dies, and Tools for 
Manufacturing in Presses. By Joseph 
V.. Woodworth. 8vo.; 483 pages; 702 

illustrations $4.00 

This work is a companion volume to the author's 
other work entitled "Dies, Their Construction and 
Use." It might well be termed an encyclopedia 
on die making, punch making, die sinking, and 
sheet metal working. 

RECEIPTS. — The Scientific American Cyclo- 
pedia of Receipts, Notes and Queries. 

Edited by Albert A. Hopkins. Con- 
taining 15,000 selected formulas. 8vo.; 
734 pages. Cloth, $5.00. Sheep, $6.00. 

Half morocco, $6.50 

Over 15,000 selected receipts are here collected, 
nearly every brunch of the useful arts being repre- 
sented. The alphabetical arrangement with abun- 
dant cross references makes it an easy work to 
consult. It has been used with equal success by 
chemists, technologists, and those unfamiliar with 
the arts, and is a book which is useful in the 
laboratory, factory, or home. 

REFERENCE BOOK. — Scientific American 
Reference Book. Compiled by Albert 
A. Hopkins and A. Russell Bond. Con- 
taining 50,000 facts. 12mo.; 516 pages; 

illustrated $1.50 

This book deals with matters of interest to 
everybody. It contains 50,000 facts, and is much 
more complete and more exhaustive than anything 
of the kind which has ever been attempted. It is 
indispensable to every family and business man. 
It is a book for every-day reference — more useful 
than an encyclopedia, because you will find what 
you want in an instant in a more condensed form. 

STEAM ENGINE Modern Steam Engi- 
neering in Theory and Practice. By 

Gardner D. Hiscox. 8vo. ; 487 pages ; 
405 illustrations $3.00 

This is a complete and practical work issued for 
stationary engineers and firemen, dealing with the 
care and management of boilers, engines, pumps, 
superheated steam, refrigerating machinery, dyna- 
mos, motors, elevators, air compressors, and all 
other branches with which the modern engineer 
must be familiar. 

TELEPHONE. — Telephone Construction, In- 
stallation, Wiring, Operation, and 
Maintenance. By W. H. Radcliffe and 
H. C. Cushing, Jr. 16mo. ; 171 pages ; 

125 illustrations $1.00 

A practical book intended for electricians, wire- 
men, engineers, contraciors, architects, and others 
interested in the installation of telephone ex- 
changes in accordance with standard practice. In- 
tricate mathematics are avoided, and all apparatus, 
circuits, and systems are thoroughly described. 
Selected wiring tables, which are very helpful, are 
also included. 

TOOLS. — American Tool Making and Inter- 
changeable Manufacturing. By Joseph 
V. Woodworth. 8vo.; 535 pages; 601 
illustrations $4.00 

A complete practical treatise containing a valu- 
able collection of drawings and descriptions of de- 
vices, the results of the author's own experience. 

TOOLS. — Modern Machine Shop Tools. Bv 

W. H. Vandervoort. 8vo.; 552 pages; 

673 illustrations $4.00 

A new and fully illustrated work describing in 
every detail the construction, operation, and 
manipulation of both hand and machine tools; 
being a work of practical instruction in all classes 
of machine shop practice. 

WIRING-. — Electric Wiring, Diagrams and 
Switchboards. By Newton Harrison. 
12mo.; 272 pages; 105 illustrations. 

$1.50 

This work Is a thoroughly practical treatise on 
electric wiring in all its branches, beginning with 
the simple circuit and working up to the practical 
every-day problems, all being presented in a simple 
and intelligent manner. It Is In every respect a 
handy, well written, instructive, comprehensive 
volume on wiring for the wireman, foreman, con- 
tractor, or electric*? 1. 



Our new 48-page catalogue containing description of the above books sent free on application 
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Woodworking machinery safety appliance, P. 

liraun 912,799 

Wrench, R. Keil 912,087 



^~X. 



TAKE 2 WEEKS 
Easter Vacation 

Sail by the superb 

S. S. OCEANA 

8,000 tons 
From New York, Saturday, April 3, 

for 

BERMUDA.— Stay 2 days, see Easter 
Lilies in bloom under sunny skies. 

ST. THOMAS.— A tew hours" e o > to al- 
low visits to the delightful places oi interest. 

SAN JUAN (Porto Rico).- Remain 2 
days, one of them Easter Sunday. 

HAVANA (Cuba).-Almost 2 days to 
enjoy its many attractions. 

Returning to New York April 19, with re- 
newed energy for the Spring season. 

Rates, from $90 up, secure transportation, 
meals and accommodations. Write to the 



DESIGNS. 

Collar supporter, neck, F. L. Leyser. 

Emblem, B. Martin 

Gas steam radiator, J. H. Mead 

inkstand, C. H. Numan 

Neck ruff form, T. P. Taylor... 

Niche or shrine, J. Koenig 

Purse, F. L. Bradford 

Stove, J. C. Hosford 30,828, 

Trimming, W. Helhig 



.30,825, 



30,832 
30,823 
30,827 
30,820 
30,830 
30,822 
30,824 
30,820 
39,831 



HAMBURG-AMERICAN LINE 
41-45 Broadway. New York 




"Porox" Ignitor Storage 

BATTER I ES 
High Capacity. Light Weight. 

Proved as toe best for both igni- 
tion and light. No loss of current. 
It, stores apd returns the power to 
your machine. You can see and 
examine the interior without ex- 
posure and digging, because it is 
nni'le up in transparent celluloid 
jars. No danger of breakage like 
hard rubber. Plates and jars are 
guaranteed for one year. 

Send for catalog. 
Albert Mailer, 145 West 49th St., New York 




m 



A simple, compact motor of strong, 

rigid construction, comprising the 
latest desirable features in gas en- 
gineering. 2 l A to 15 horsepower. 

ROYAL EQUIPMENT CO. 
145 Housatonic Ave., Bridgeport, Conn. 



RUBBER STAMP MAKING-. — THIS 

article describes a simple method of making rubber 
stamps with inexpensive apparatus. A thoroughly 
practical article written by an amateur who has had ex- 
perience in rubber stamp making. One illustration. 
Contained in Supplement 11 10. Price 10 cents. For 
sale by Mimn &, Co. and all newsdealers. 




Crescent Wood Working Machinery 

Better than some that may hi offered 
you at a higher price 

Band Saws. Saw Tables, 
Jointers, Shape™, Ror> 
ers, Swing Saws, Disk 
.Grinders, Planers, 
Planer and Matcher, 
Band Saw Bltules. 

Send today for free 
catalog. 




HARROUN 

8 Cylinder V-Motor 



TRADE MARKS. 

Asphalt, refined, Barber Asphalt Paving Co., 

72,740 to 72,743 

Baking powder, A. Schilling & Co 72,699 

Balls, golf, A. G. Spalding & Bros 72,738 

Batteries, storage, Electric Storage Battery 

Co 72,708 

Boots and shoes, leather, G. C. Farnum 72,711 

Boots and shoes, leather, Ilaynes Henson 

Shoe Co 72,714 

Boots and shoes, leather, Selz, Schwab & Co. 72,729 
Boots and shoes, leather, United Shoe Ma- 
chinery Co 72,735 

Boots and shoes, leather, John Meier Shoe 

Cc 72,770 

Canned fruits and vegetables, E. C. Reese... 72,751 
Canned salmon, Alaska Packers Association.. 72,739 

Canned vegetables, C. E. Brown & Co 72,744 

Carpet sweepers, Bissell Carpet Sweeper Co.. 72,7(12 
Cement waterproof, product for rendering, 

Schoellkopf, Hartford & Ilanna Co 72,759 

Cleaning and polishing powder, E. L. Wag- 
goner 72,736 

Cleaning apparatus, vacuum, W. R. Green.. 72,760 
Clocks and watches, Western Clock Manu- 
facturing Co 72,774 

Clothing, certain, John S. Nay lor Co 72,715 

Clothing, certain, Tauber, Ryttenberg & Co., 

72 733 72 734 

Coffee, blended, Park & Tilford '....' 72,748 

Cream, complexion, Piso Co 72,722 to 72,725 

Electrical goods, certain, Excel Electric Heat- 
ing Co 72,710 

Electrical goods, certain, Pass & Seymour... 72,721 

Electrical supplies, certain, J. G. Schaff 72,728 

Enameled metal articles, Enterprise Enamel 

Co 72,709 

Fire kindler, M. A. Coney 72,764 

Flour, wheat, C. L. Plumb 72,750 

Foods, certain, Western Grocer Co 72,175 

Gloves, cloth, G. L. Wolf 72,737 

Gloves, leather, Strawbridge & Clothier 72,731 

Hair and scalp, preparation for the treatment 

of the, E. Blackstock 72,701 

Hair tonic, Davis Chemical Co 72,704 

Hair wavers, ladies', St rate-Fold Manufac- 
turing Co 72,752 

Hats, Corl, Knott & Co 72,703 

Hose supporters, Carson Pirie Scott & Co.... 72,745 

Hosiery, Davis Hosiery Mills 72,705 

Leather dressings and polishes, L. Graziadei. 72,713 

Magazines, T. A. Cawthra 72,753 

Magazines, monthly, Lewis Publishing Co.... 72,747 
Metal polish, International Metal Polish Co.. 72,754 

Oil, cotton seed, American Cotton Oil Co 72,777 

Oil, lucca olive, G. Rossano & Bro 72,758 

Oils and carbohydrates, compound of oxidized 

essential, E. C. Getsinger 72,712 

Paper, envelops, and blank books, J. G Blair 

Co 72,709 

Pianofortes, C. Bechstein 72,761 

Plaster boards. Plaster Products Co 72,749 

Pomade. R. A. Oleshak 72,720 

Remedies for affections of the skin, W. W- 

Christmas 72,702 

Remedy for certain diseases, S. Rolf son- 
Schmidt 72,727 

Remedy for corns, warts, bunions, and cal- 
louses, N. C. Poison 72,720 

Remedy for heart diseases, tonic, Dr. Degen 

& Kuth 72,706 ' 

Remedy for leprosy, Kalle & Co., Actien- 

gesellschaft 72,716 | 

Remedy for rhachitis, Dr. Degen & Kuth.... 72,707 i 
Scarfs and cravats, silk, Opper & Levinsoii. .. 72,750 
Shirts, negligee and workmen's. Sweet, Orr 

& Co 72,732 ' 

Shotguns and rifles, Marlin Firearms Co 72.755 

Soap, Lautz Bros. & Co 72,718 , 

Steel polisher of abrasive rubber, E. Faber. . 72,746 

Tablet, cathartic, J. J. Kline 72,717 

Tobacco, smoking, Falk Tobacco Co 72,765; 

Tuberculosis, preparation for the treatment 

of, A. G. Meyer 72,719 

Turpentine substitute, Standard Oil Co. of 

New York 72,730 

Undershirts, drawers, and union suits, Ar- 

gyle Co 72,700 

Veilings, chiffon, S. Oppenheimer & Levy.... 72,773 
Vinegar, cider, Price & Lucas Cider and Vin- 
egar Co 72,757 

Weatherstrips, A. R. Grooine 72,767 

Whisky, blended, Luyties Bros 72,771 

Whisky, straight bourbon, Maryland Distil- 
ling Co 72,772 

Wine, sparkling burgundy type of, William 

Wolff & Co 72,770 

Woolen cloth, American Woolen Co 72,70(1 

Yarn, Hibben, Hollweg & Co 72,768 



The 

B. P. O. E. 

Best 1'ipe on Earth 



NO SPILLING OF ASHES OR FIRE 

Radically new in construction, making it impossible for the poisonous 
^^^""^™" nicotine to permeate the smoker's system. 

SCIENTIFIC AMERICAN T»IT>E FOR 



For tne 

b. p. o. E. 

Beat, Pftople on Earth 



A SCIENTIFIC AMERICAN T»IT>E FOR ALL 

The only pipe cleanly and safe enough for the Home or Office. This radical advancement in Pipe Con- 
struction creates a cool, sweet and sanitary smoke, impossible in other pipes. 

Always ready for use. No waste of tobacco. Can be cleaned very easily. Can be carried in pocket lighted 
with perfect safety. The wish of pipe smokers finally realized. 

IRVING'S WIZARD PIPE: 

Genuine French Briar Bowls, Best Vulcanized Robber Stems. 
Send $1.00 for Style X Straight or Curved Stem, Including 1 doz. Antiseptic Cartridges. 
Send $2.00 for Style XX Straignt or Curved Stem, Sterling silver mounted, with 
leather case. Mailed postpaid on receipt of price. 

WIZARD PATENT DEVELOPING COMPANY, Inc. 
187 Wut 81»t St., New York 



DEALERS 
WANTED 




WANTED.-LA BOBATOBU N at W.00 per diem. A 
* competitive examination will be held at the Navy 
Yard, Brooklyn, N. v., March 5, 1909, to All the above 
position. For application and further information ad- 
dress "COMMANDANT," Navy Yard, Brooklyn, N. Y. 



LET US BE YOUR FACTORY 

STAMPINGS, MODELS, EXPERT WORK 
THE (1I.ORE MACHINK AND STAMPING CO. 

»~0 Hamilton St.. Clew hind, O. 



IE? 



uf.\*lilUlyl Corliss Engines, Brewers' 

and Bottlers' Machinery. THE VILTER 

MKG. CO., 899 Clinton St., Milwaukee, Wis. 



MODELS 



E. V. 



A. EXPERIMENTAL WORK. 

Inventions developed. Special Machinery. 
BAILLARD. 24 Frankfort Street. New York. 



RUBBER. 

PARKER. STEARNS & CO.. 228-229 South Street. New York 



Expert Manufacturers 
Fine Jobbing Work 



MOEKX &. COMPANY 

Die Makers, Hoilel Sinkers, Machinery Builders, Punch Presses, 

Light and Heavy Stampings. lliO Michigan St., Chicago, III, U.S.A. 



maiiM 



<S INVENTIONS PERFECTED 
mUNION MODEL WORKS 
ti> 193 So Ct ARK St CHICAGO. 



40 H. P. Weight 175 lbs. 
Water-cooled or Air-cooled 



Continental Engine Co. 
10 S. Canal St., Chicago 



WELL 



DRILLING 
MACHINES 




Print Your Own 

Cards, circulars, book, newspaper. Press $5. 
Larger $18. Save money. Print for others, 
big profit. All easy, rules sent. Write fac- 
tory for press catalog, type, paper, etc. 



THE PRESS t'0., 



. Connecticut. 



ROTARY PUMPS AND E NGINES 
Their Originand Development.— An important series of 
papers giving a historical resume ol toe rotary pump 
and engine from 1588 and illustrated with cleardraw- 
ings showing the construction of various forms of 
pumps and engines. 38 illustrations. Contained in 
Supplements i l o«». l 1 1 II. 1 1 I 1 . Price 10 cents 
each. For sale by Munn & Co. and all newsdealers. 



NOVELTIES & PATENTED ARTICLES 

IrUNUFUCTURED BY CONTRACT. PUNCHING DIES, SPECIAL MACHINERY. 
E.KONIGSLOW STAMPING &TO0L WORKS. Cleveland. 0. 



Manufacturers 

Have you meritorious articles that you want intro- 
duced in Norway? If so. I can represent you. I have 
agencies in all large cities of Norway and, myself, 
travel throughout the whole country regularly. 

NORWAY 

at the present time offers an excellent field for manu- 
facturers desiring export trade. I can furnish highest 
reference from foreign manufacturers whose articles I 
have placed in this country. 

ALFRED SKEDSMO, P. 0. Box 261, Cbrisuania, Norway 



THE BEST EQUIPPED SHOP 
For Mechanical and Electrical Manufacturing 

Special Machinery. Jigs. Tools, 
Repairs. Experimental Devices 

Designing and Commercializing a Specialty 

THE ROWLAND TELEGRAPH COMPANY. Baltimore, Md. 



I payf rom $1 to fiOOfor thousands of 
rare coins, stamps and paper money 
- to 1894. Send stamp for illustrated 
circular, get posted and make money quickly. 
VONBERGEN, the Coin Dealer. Dept 14. BOSTON, MASS. 



COINS 



MODELS * EXPERIMENTAL WORK, 

III U U E LO Gears. Dies. Tools, Novelties manuf act'd. 
M. P. SCHELL, 1759 Union Street, San Francisco 



DIE MODELS SPECIAL 
VVOR.K TOOLS MACHINERY 

NATIONAL STAMPING AND ELECTRIC WORKS 

153- 159 S. Jefferson Sire. 



INVENTORS 



We manufacture METAL 
SPECIALTIES of all kinds, 
to order ; largest equipment ; 
lowest prices. Send perfect sample for ^^ r~^ [~~ r~~ 
low estimate and best expert advice ' I *- C_ C_ 
THE EAGLE TOOL CO., Dept. A, Cincinnati, O. 



Soeciul Machinery, Dies. Tools, Models, 
Metal Specialties, Inventions; .perfected. 

R ihhI l-'r.iukllu Sir — ' "*' - " -' ■ 



METAL POLISHES.— FORMULAS FOR 

Putz Pomades, Pastes. Liquids. Powders and Soaps for 
polishing metals, are contained in Scientific Ameri- 
can Supplement Nos. I*i83< 1*JS8 and l\£Nf». 
Price 10 cents each from tbis office and all newsdealers 



^— ^TOOLS-DIES? 
*au****~ - "IETAL S PECI AL.TIES- 



H. L. 



Over 70 sizes and styles, for drilling either deep or 
shallow wells in any kind of soil or rock. Mounted on 
wheels or on sills. With engines or horse powers. 
Strong, simple and durable. Any mechanic can operate 
them easily. Send for catalog. 

WILLIAMS BROS., Ithaca, N. Y. 



SPARK COILS 

Their Construction Simply Explained 

Scientific American Supplement 

160 describes the making of a 1^-inch spark 
coil and condenser. 

Scientific American Su pplement 
1514 tells you how to make a coil for gas- 
engine ignition. 

Scientific American So pplement 
1522 explains fully the construction of a 
jump-spark coil and condenser for gas-engine 
ignition. 

Scientific American Supplement 
1124 describes the construction of a 6-inch 
spark coil. 

Scientific American Supplement 
1087 gives a full account of the making of 
an alternating- current coil giving a 5-inch 
spark. 

Scientific American Supplement 
1527 describes a 4-inch spark coil and con- 
denser. 

Scientific American Supplement 
1402 gives data for the construction of coils 
of a definite length of spark. 

The above-mentioned set of seven papers 

will be supplied for 70 cents. 
Any single copy will he mailed for 10 cts. 

MUNN <Si COMPANY, Publishers 
361 Broadway New York 



LABELS. 

'Big Lou , ' ' for blended whisky, 

Griesedieck Distilling Co 

'Carolina," for a compound of coffee and 
chicory, Hall & Bass 

'Crenie Metamorphose.'* for a French cos- 
metic, Germania Chemical Co 

'Du Pont Black Sporting Powder." for 
loaded shells, E. I. du Pont de Nemours 
Powder Co 

'Feist Gas Mantle," for incandescent gas 
mantles, Feist Gas Mantle Manufactur- 
ing Co. 

'Giggles," for popcorn, National Candy Co.. 

'Haelan," for liniment, Crawford & For- 
m an 

'I-ron -de-quoit Grape Juice Un fermented," 
for unfermented grape juice, Irondequoit 
Fruit Juice Co . 

'Keystone Garter," for men's garters, C. L. 
Meyer 

'Liberty," for brooms, J. Liberman 

'Old Wilmore." for a blended whisky, L. 
Sherman & Co 

'Real Kisses," for candy kisses, W. B. Mc- 
Coy Co 

'Rochg-Croll Cravats," for cravats, Roche, 
Croll & Co 

'St Patrick's Oil," for oil, J. L. De Zea- 
bault 

'Success Remedy Co. Pills Tablets," for 
pills and tablets. Success Remedy Co.... 

"The Commercial Club," for cigars, C. B. 
Henschel Manufacturing Co 



SMALL HOUSE NUMBER of 

AMERICAN 
HOMES AND GARDENS 

THE artistic and inexpensive house is the chief demand of the home seeker of to-day. For that 
reason the April. 1909, number of American Homes and Gardens will be a SPECIAL 
SMALL HOUSE NUMBER. 
This issue will contain a vast amount of valuable information for the prospective home 
builder. It will tell him how to select a country site, how the various rooms of the house should 
be planned; the style of architecture in which the house should be designed ; the material of which it 
may be built ; the kind of plumbing fixtures to be used ; the heating system to be selected ; the choice of 
the hangings for the walls, doors and windows ; appropriate furniture for the home ; the interior decora- 
tion of the home ; and the layingout of the grounds surrounding the house, as wellas the planting of them. 
THE ARTISTIC EXPRESSION OF THE SMALL HOUSE is well explained ill an article by Francis 
Durando Nichols, illustrated with fifty engravings showing exterior and interior views and floor plans of 
a group of model houses of small size and small cost. 

PLUMBING FOR A SMALL COUNTRY HOUSE, by John A. Gade, is a very important subject. 
No part of a house needs greater attention than the laundry, kitchen and bath room. Hence the economic 
and convenient placing of the plumbing fixtures, the kind to use, and the cost of the same are matters of 
interest to all prospective hdme builders. 

,,„„ I THE MAKING OF AI>I IRIS GARDEN, by Samuel Howe, is an illustrated article showing how a 

4,00 swamp or lowland can be developed and transformed into a beautiful iris garden. 

DECORATIVE FEATURES IN THE SMALL HOME, by Alice M. Kellogg, presents in a brief way 
14,647 with ten illustrations artistic schemes of covering the floors and walls of the house, harmonious and 
appropriate hangings for the doors and windows, with numerous suggestions for the decorating of the 
various rooms of the house. 

A GROUP OF MODEL MOTOR HOUSES FOR THE SMALL COUNTRY PLACE, by Ralph de 
Martin, forms two pages of illustrations and sets forth the best designs for a small motor house suitable 
for the accommodation of one motor car and with sufficient space for a work bench. 

HOME-MADE NOVELTIES FOR THE COUNTRY HOUSE, by Mabel Tuke Priestman, treats of 
the conversion of unlikely things into useful articles, and the illustrations show the results. 

THE EVOLUTION OF THE SMALL HOUSE PLAN, by Joy Wheeler Dow, is an important article 
by a well-known architect on the economic planning of a small house, costing from £2,500 to $8,000. The 
plan and the arrangement of the rooms is the first thought given to the house and is one in which the 
layman should be most interested. 



14,045 
14,648 
14,654 

14,658 



14,657 
14,650 



14,656 
14,659 

14,646 

14,649 

14,655 

14,653 

14,651 

14,644 



PRINTS. 

'A Case of Desertion," for wheat breakfast 

food, Cream of Wheat Co 2,418 

'California Flower Girl," for California per- 
fumes, Paul Eieger & Co 2,421 

'Cream of Wheat is Ready." for wheat 

breakfast food. Cream of Wheat Co 2,417 

'Cut of Mattress," for matresses, Sears, Roe- 
buck & Co 2,422 to 2,426 

'Fast Asleep," for wheat breakfast food, 

Cream of Wheat Co 2,420 

'I Know That Man," for wheat breakfast 

food, Cream of Wheat Co 2,419 



A printed copy of the speeiflcation and drawing 
of any patent in the foregoing list, or any patent 
In print issued since 1863, will be furnished from 
this office for 10 cents, provided the name and 
number of the patent desired and the date be 
given. Address Munn & Co., 361 Broadway, New 
fork. 

Canadian patents may now be obtained by the in- 
ventors for any of the inventions named in the fore- 
going list. For terms and further particular* 
•ddreu Munn k, Co., 361 Broadway, New York. 



A FORMAL GARDEN AND PERGOLA, DESIGNED BY AN AMATEUR, by Alexander R. Holli- 
day, informs the reader how an amateur planned and laid out his garden and how he built his pergola. 
Illustrated with plans and scale drawings. 

PROPER FURNITURE FOR THE SMALL HOUSE, by Esther Singleton, with illustrations show- 
ing the artistic and appropriate furniture for the house, and the proper position in which it is to be placed, 
together with an accurate treatment of the fireplace and mantel. 

THE USE OF CONCRETE IN THE BUILDING OF A SMALL COUNTRY HOUSE, by Benjamin 
Howes, is a timely and comparatively new subject and is one in which much interest is shown at the 

I present moment. The article is profusely illustrated with fifty engravings showing exterior and interior 
views and floor plans of small houses of various styles of architecture in which concrete is used with 

1 artistic results. 

I THE HEATING APPARATUS FOR THE SMALL COUNTRY HOUSE, by Allyn Frogner, is the 

title of an article treating in a practical manner one of the most important features of a small country 
house. How to heat and what is the cost? That is a question which has been well answered for the three 
respective systems of hot air, steam heat and hot water. 

I PROBLEMS IN PLANNING THE GROUNDS OF A SMALL COUNTRY PLACE, by Charles D. 

Lay. Mr. Lay has explained in a very concise form how the grounds around a small country place may 
be planted at a very low cost, and enumerates the best and most effective shrubs and plants to be used. 

I This SMALL HOUSE NUMBER will contain 165 illustrations covering 52 pages, which will be 

inclosed in a striking colored cover. 

The price will be fifty cents. Those now subscribing for American Homes and Gardens for the year 
will receive it at the regular rate. Subscription price I3.00 a year. 

MUNN & COMPANY, Publishers, 361 Broadway, New York City 



i8o 



Scientific American. 



February 27, 1909. 




"BOULEVARD" 

Auto and Marine Engines 

100^ perfect. A new and distinct 
type — different from all others Prac- 
tically vibrationless ; almost noiseless; 
has fewer working parts; occupies less 
space; develops more actual H. P. and 
speed and runs longer on a gallon of 
gasoline tban any engine made. Costs 
less originally, is most economi- 
cal to operate, most efficient. 
most durable and absolutely de- 
pendable under all conditions. 
Specifications: 4-cyliuder (all cy- 
linders cast in one) 4 cycle, 18 iu. 
long, 18 H. P., 314-in. bore, 4-in. 
stroke, 60 to 2,0i»0 revolutions a 
minute. Water-cooled. Greatest 
engine vain* in the world. Price, 
$170 complete. Write today for 
illustrated catalog. 

West St. Louis Machine & Tool Co. 

608 Manchester Av., St. Lo:iia,Mo. 
Dealers wanted Everywhere. 



COLD GALVANIZING. 

AMERICAN PROCESS. NO ROYALTIES. 

5AMPLESandINF0RMATI0N on APPLICATION. 



NICKEL 

AND 

Electro-Plating 

Spasmus ind Material 

THE 

Hanson & VanWinkle 

Co., 

Newark. N. J. 

38 & 30 S . Canal St. 

Cbicaco. 





Bristol's 

Recording 

Instruments 

For PRESSURE 
TEMPERATURE 
<£. ELECTRICITY 

WriU for Catalogues 

THE BRISTOL CO.,Waterbury, Conn. 



DO YOU HAVE KNIVES TO GRIND, SILVER 
TO POLISH. SMALL TOOLS TO OPERATE. 
WASHING MACHINES OR WRINGERS TO RUN'J 

LET THE RED DEVIL. M 



I 



Water Motor Do Your Work 




Atlached to any water faucet will develop up 
to 3 Horse Power according to sizejof pipe and 
water pressure. Only p' rfe;t sinal! motor inade. 
Improved bucket ivheel construction. 6 Inch 
Motor for all small power work, and Wash- 
ing Machine % H.P. on ^ loch pipe, 80 lbs. 
waler pressure ; I H. P. on 60 lbs. pressure. 

2 iEch pipe. Net price $5 uush with order. 
4 Inch Motor for grinding, polishing, 
fans, sewing unchine. Net price Motor 
with Pulley $!i.50; with emery, buffing 
whtel, silver polish and pulley $3 cash 
with order, Money back tor any reason. 
Order your m»tortrom dealer or from ns. 
.Send your water pressure and size of supply 
pine. Active ^ents wanted. Catalog free. 



DIVINE WATER MOTOR CO. 
DEP'T 12. UTICA, N.V. 




PIERCE 



Motor Boats 
and Motors 



'ALWAYS DEPENDABLE" 

Superloi to all others for Safety, 

Comrmt, Durability and Speed. Our 

24 yearn' experience enables us to 

give y»n the best for the 

least money. 38 sizes 

11ml wtylqB ot Motor 

Itoiit- ranging in price from 

$75.00 to $4,0<IU.OU. Motors 

Jfc. only, 2 to 20 H. P. 

jg\ Knock Down Boat 
**{ Pruiiie* with Maehin- 
^ery. Row Boats and 




pa>ticul 

money. 



Write today f 
rs. We can save yon 



PIERCE ENCINE CO. 
Twenty-fourth Ave., Racine, Wis. 

Siegel. Cooper Co., New York Cily, Eastern Agents 



Great Power- Small Cost 
No Risk 



Buy a powerful engine that is durable, 
economical and absolutely safe. 

Waterloo Gas Engines 

develop the full rated horse power and more. They are guar- 
anteed for five years at any kind of work, never shut down 
.for repairs, are- absolutely simple inopcratinn, and all sizes 
^furnish the cheapest power for every purpose. Best for 
t machinists, miners, millers, manufacturers, printers, 
^farmers — for drilling, pumping, running air compress- 
ers. dynamos, etc. 
Sold on credit if de- 
sired. Write today 
r free Encyclopedia 
of Engine Facts. 

C Waterloo Gaioliae 
Engine Company, 
199 Weat Third Ave., 

Waterloo, - - Iowa. 



Year 
Guarantee . 



KE-PA-GO-IN 
TIRES 



For discriminating buyers. No Skidding. No 
Punctures. No Trouble. They just keep agoin'. 
Ask the users. 
BEEBE-ELLIOTT C0..6H Wisconsin Street, RACINE, WIS. 



jTWHY NOT BE AN ARTIST? 



Our graduates are filling High Salaried 
Positions. Good artists 

EARN $25 TO $100 PER WEEK 

and upwards, in easy fascinating work. Our 
courses of Personal Home Instruction by cor- 
respondence, are complete, practical. Eleven years' 
successful teaching. Expert instructors. Positions 
guaranteed competent workers. Write for Handsome 
Art Book, Free. 

SCHOOL OF APPLIED ART (Founded 189 8- ) 
— j N 145 Gallery Fine Arts, Battle Creek, Mich. ■ ■. ™ 



The Ball Transmission — j 

'• Automobiles & Motor Boats -fi'l- 




WRITE FOR THIS BOOK ON THIS FULL 

car thaT always Goes the Route 

Not "an engine in a buggy" but built up from 
highest type Chassis carrying powerful water-cooled 
motor. Speed 1 to 30 miles. Goes 25 miles on one 
gallon of gasoline. 



THE INVINCIBLE 
AUTO-RUNABOUT 



SCHACH1\ 



fbJBlBll^M p^p^p^hw Handsome lines and finish— Regular auto appearance— High 

wheel style best for all roads— sand, mud and mountain cliinning. 
Economy of first cost and long life durability. Quick control from steering wheel— Friction 
drive — Double chain to each rear wheel- Absolutely gearless and clutchless — Puncture proof 
Goodrich solid rubber tires— Timken roller bearings— Schebler carburetor, etc. All of highest 



quality. Write for price— Free books as prospective buyer or special offer to agents. 

THE SCHACHT MANUFACTURING CO., 2700 Spring Grove Ave., Cincinnati, Ohio 



POWER REQUISITES 

Get the engine that runs reliably, requires least attention and 
is a depe udable starter. 
The simple, powerful 

Gasoline 
Engines 



I.H.C 

meet the requirements. 
Th«y are especially 
adapted to all mechani- 
cal purposes — a sty 
and size for every 




Vertical, 2, 3 and 25-H.P. 

Horizontal (portable and stationary), 4, 6,8, 10. 12, 15 and 
20-H. P. 

Air Cooled, 1 and2-H. P. 

Call on I. H. C. Agents or write for catalog. 

INTERNATIONAL HARVESTER CO. OF AMERICA 

(Incorporated) 

15 Harvester Bldg., Chicago, U. S. A. 



PARIS CARTERS 





No 

and ^Mmf M , 

50 cents at ^PAW 
dealers or W can come 
direct if he I next the 
is out. ■■ wearer 

Nature has made the mascu- 
line leg flat on its inner front sur- 
face. From this point all stock- 
ing support should come. 

PARIS is the only garter shaped 
and Jilted in harmony with nat- 
ure's plan. Guaranteed to satisfy. 
A. Stein & Co., 182 Center Ave., Chicago 



"Get There' 

at a price to suit 
you direct for a 

BLACK 

MOTOR BUGGY 




%W 



w€S^(m 



Built for country roads, hills and^ 
mud. Engines — 10 H . P., 2 cylinders, air cooled^L 
chain drive rear wheels, double brake. Speed 2 to^ 
25 m.perhr. — 30 miles on 1 gal. of gasoline. Highest^ 
quality finish, workmanship and materials. Abso*^^ 
lutely safe and reliable. Write for Book No, A 22 71 
BLACK MFC. CO.. 124 E.Ohio St.. Chicago. Ill" 



■ Why It Pays to Buy Sea Lion 
Leather Belting 

First cost and maintenance cost of belts 
I are two very different thingB. That's 
1 why you save money getting Sea Lion 
Belting. It costs you a trifle more to be- 
gin with, but it lasts enough longer to 
more than make up for the initial cost. 
It you require a belt that will stand live 
F steam, water conditions such as leaking 
'"roofs, bursting pipesor flooded wheel pits 
,nd the trying Iiu mid ty of a warm climate 
■in fact any of the conditions that SO 
f quickly knock out an ordinary belt — 

SEA LION 

Guaranteed Waterproof 

Leather Belting 

* [s the only kind you can afford to buy. 

We cut it from the choicest oak tanned hides on the 
market— usingonly center stock. Every process in 
the making is done with utmost thoroughness and 
care. The laps are joined ky »ur own process of ce- 
ment under 3,000 Ihs. hydraulic pressure to the square 
inch, so that you could tear the leather sooner than 
separate the joints by any tensile strain. We sell it 
under a guarantee equally as liberal to the user as we 
iilac an our Oak Tanned Reliance L enther 
Keltinjr and that means every toot is guaranteed 
and that we will repair or replace any belt defective 
hi stock or workmanship ; and in add it on to the above 
we guarantee the laps against opening up on account 
of either water or steam. 

We are also manufacturers of Reliance, Sterling, 
Imperial and Dynamo brands of 
belting— which are just as good 
valuefordifferentpurposes. Write 
us about your belt needs. We 
will advise you and send 
you a book on belting. 

Chicago Belting Co. 

24 So. Green St., Chicago 

Branches — New Orleans, 
1 hihwielphia, Portland, Ore. 



Rider Agents Wanted 

in each town to ride and exhibit sample 
iQOQ model. Write for Special Offer. 

Finest Guaranteed fn +g\ M a^0 7 

1909 Models tylUtO ty£ £ 

with Coaster-Brakes and Puncture-Prooftircs. 
1<J07 k 1'JtS Models 4£ Tf * (f>fO 

all of best makes V* # «0 ipftf 
SO O Second-Hand Whaota 

All makes and models, (£ O rf _ 4frO 
good as new tjF V «■* V s 

Great Factory Clearing* Sale. 
we Shin On Approval -without a 

cent defosit, pay the freight and allow 

TEN DAYS' FREE TRIAL. 

Tires, coaster- brakes* parts, ie- 

pairsandsundries.halfnsual prices. Do not 

buy till you get our catalogs and offer. Write now. 

MEAD CYCXJE CO., Dept- in."., Chicago 




TOOLS 



Our catalog com- 
prising 26U pages 
nf tne highest 
quality tools and 
labor-saving de- 
vices will be sent free to any address. 
This Hand Viae is only one of the 
many useful tools having exclusive 
featilres whicb aredescribedtuerein. 




(;001»r!.l. PRATT CO. 



Greenfield, Mam*. 



HolsmanAutomobfles 



High Wheels Travel all Roads, 
Because all Roads are made to 
be traveled by High Wheels. 

Oldest and largest makers of high-wheeled 
automobiles in the world. World's record 
for Hill-climbinff and Reliability con- 
tests in this class Only all ball-and 
roller-bearing motor made. New 
friction-chain direct drive — no gears. 
Roadlblllty and Reliability 
are the reasons for high wheels and 
«olid rubber tires. Send for our 
catalog and learn more about these 
popular, intensely practicable vehi- 
cles and their low cost. 
HOLSMAN AUTOMOBILE CO. 
Suite 59 Mooadflock Blfc Chicago 




POPULAR ELECTRICITY WSL 



Send for 
Electrical 
Premium 
List 



A monthly magazine for everybody; 
[-technical, profusely illustrated, in- 
tensely interesting and instructive. Posts you on 
electricity In all Its applications. $1.00 per year (Canada $1.50), in- 
cluding an ELECTRIC ENGIXE like illustration; engine will 
run a long time on one wet or dry battery. 1,000 revolutions per 
minute, A marvel of skilled workmanship. 
Popular Electricity Pal). Co., 1221 Honadnoei Block, Chicago, 111. 




Engineering News 

^J {ILLUSTRATED) ^J 

The Leading Engineering Paper of the World. For Civil, Mechanical, Mining and Electrical Engineers 

100 to 125 pages, 9" X 13", weekly. Send ten cents for sample copy. 

If you cannot locate desired engineering equipment write our " Readers Want " department. 

THE ENGINEERING NEWS PUBLISHING CO. 214 Broadway, New York 

The March 20th Issue of 

THE SCIENTIFIC AMERICAN 

Will contain a SPECIAL ARTICLE on the 

"High -Wheel Buggy -Type 
Automobile " 

This article will be of a very comprehensive nature, and will give full 
details of the mechanism of all the latest machines of this kind — a type 
which is becoming very popular with farmers and country physicians, 
on account of its simplicity and freedom from tire trouble and repairs. 

Watch for the March 20th Issue! 

It will be well worth careful reading. 



NEW YORK GEAR WORKS. 



A TROUBLE CHART FOR AUTOMOBILE USERS. 

We will mail free, to any automobilist or chauffeur, who cuts out and mails US 
this coupon, a copy of our 1 909 Automobile Number containing a very complete chart 
that gives full particulars about how to locate the trouble when your car breaks down. 




lute accuracy. You can't make 
a mistake. Full directions for usiDg. Your 
money back if not in every way satisfactory. 
Endorsed by leading instructors in mechanical sen 
cal mechanical men in all fields. Send today. Pri 
Burgcss&Saiierberg, Desk C " 



a and by practi- I 

$1.00. Address I 

Kortlander Bldg.,tJraiidIlapids,Mioh. j 



THE 



BESTf 

light! 



^VERY one Is a eelf-con. 
' tained miniature light 
works. 100 to 2000 candle 
power. Costa less than 
kerosene. 

Absolutely snfe 
Very brilliant 
Powerful 
and Steady. 

Every lam p warranted* 

Over 300 styles. 

Agents wanted. Catalog 

Writeto-day. 

The Best Light Co. 

8? K. 5th St. 

Canton, O. 



' MAKES 
AND BURNS 
IT'S OWN 
GAS 




Musical Tubular Bells 

Highest Mechanical and Musical Art 
Have you a taste for MUSIC? 
No talent required. Not only in- 
creases social standing, bit some 
people have had their salary in- 
creased five told by using our 
Musical Novelties. Can be 
learned in hours where ordinary 
Instruments takes months. 

Send for our new 10fi-page Illustrated 
catalog free. Also 24 pages standard and 
popular sheet music arranged for one or two 
people, showing how to play our instru- 
ments, for 34 cents in stamps. 

J. C. DEAGAN 
3157 No. Clark St.. Chicago, 111. 



WE WILL QUOTE YOU 
PRICES DIRECT 



which eare you $26.50 on buggyj 
Bhown below. You can save a' 
same ratio on 125 other Btyle 
Spilt Hickory Vehicles and full 
line of harness. Send lor big 
Free Book. It tells all an' 
gives prices. Write today 

II. 0. Phetps, Pros. 
The Ohio Carriage M fg. Co. 
Station 383, Columbus, Ohio 



Two 
Yeara» 

(J ua ran* 





"Bougie Eyquem" 

THE FRENCH SPARK PLUG 

No more ignition troubles. A plug 
that surpasses anything on the market. 
Price $2.50 each. Circular on request, 

MONTGOMERY & CO. 

105 Fulton Street, New York City 




/£/fVC//V 

TAPES AND RULES 

ARK THE BEST. 

fc'or sale everywhere. Send for 
Catalog No. 16. 

LUFKIN RULE CO. 

Saginaw. Mich., U.S.A. 

New York and London. 



WE WILL MAKE a££ 

manufacture of any metal novelty. Automatic ma- 
chinery, tools, dies and expert work our specialty. 
AUTOMATIC HOOK & EYE CO., Hoboken, N. J. 



^. 



MlHEiOll 



11IBRICATIS 
ANYfHING « 



StND 

roR 

SAMHI 
FREE 
CLINTON ST. 



cm b t s iva co fa .&« reus* 



